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REAL PARTY IN INTEREST 

The real party in interest in this appeal is Elan Pharma International, Ltd., which is the 
assignee of the present application as recorded at Reel/Frame numbers 015072/0837. 
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RELATED APPEALS AND INTERFERENCES 

related appeals or interferences are pending. 
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STATUS OF CLAIMS 

Claims 4, 36, 38, 40, 42, 53 and 83 are canceled. 

Claims 1-3, 5-35, 37, 39, 41, 43-52, 54-82, 84-123 are pending in the application, with 
claims 46-52, 54-82, 84-123 withdrawn from consideration. The claims under examination and 
the withdrawn claims are related as product and process claims. Therefore, the withdrawn 
process claims are subject to a rejoinder upon allowance of the corresponding product claims. 

Claims 1-3, 5-35, 37, 39, 41, 43-45 are finally rejected, and are the subject of this appeal. 
The pending claims are presented in Appendix A of this Brief. 
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STATUS OF AMENDMENTS 

No claim amendments were made in the response to final Office Action, filed on 
December 18, 2008. In the final Office Action dated October 8, 2008, the Examiner indicated 
entry and consideration of an amendment filed July 3, 2008. No other amendments or 
submissions are pending in the application. 



-5- 



Atty.Dkt.No. 029318-0961 
U.S. Application No. 10/619,539 



SUMMARY OF CLAIMED SUBJECT MATTER 

Independent claim 1 is to be argued in the brief. The citation to the specification is 
shown in the parenthesis. 

Independent claim 1 reads as follows: 

1 . A stable nanoparticulate liquid dosage composition {p. 8, 11. 2-3, 24-25} 
comprising: 

(a) particles of at least one active agent having an effective average particle size of 
less than 2000 nm {p. 8, II. 3-4, 25-26; p. 30, IL 5-7}; 

(b) at least one surface stabilizer {p. 8, II. 4, 26-27}; 

(c) at least one osmotically active crystal growth inhibitor {p. 8, 11. 5, 27-28} that is 
capable of preventing crystal growth of the active agent {p. 28, U. 15-17} at ambient temperature 
{p. 28, 11. 18-19}, wherein the osmotically active crystal growth inhibitor is selected from the 
group consisting of glycerol {p. 8, 1. 7; p. 28, 1. 18}, propylene glycol {p. 28, 11. 18-19}, mannitol 
{p. 8, 1. 7; p. 28, 1. 19}, sucrose {p. 28, 1. 20}, glucose {p. 28, 1. 20}, fructose {p. 28, 1. 20}, 
mannose {p. 28, 1. 20}, lactose {p. 28, 1. 20}, xylitol {p. 28, 1. 20}, sorbitol {p. 28, 1. 20}, 
trehalose {p. 28, 1. 20}, a polysaccharide {p. 28, 1. 21}, a mono-polysaccharide {p. 28, 1. 21}, a di- 
polysaccharides {p. 28, 1. 21}, a sugars {p. 28, 1. 21}, a sugar alcohol {p. 28, 1. 21}, sodium 
chloride {p. 8, 1. 7; p. 28, 1. 22}, potassium chloride {p. 28, 1. 22}, magnesium chloride {p. 28, 1. 
22}, and an ionic salt {p. 28, 11. 22-23}; and 

(d) a liquid media {p. 8, 1. 30}, 

wherein the liquid dosage composition does not incorporate a cloud point modifier {p. 6, 
11. 7-24; p. 7, II. 24-29; p. 9, II. 8-9}. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The first rejection to be reviewed on appeal is the rejection of claim 2 under 35 U.S.C. 
§ 1 12, first paragraph, for alleged lack of enablement. 

The second rejection to be reviewed on appeal is the rejection of claim 1 5 under 3 5 
U.S.C. § 1 12, second paragraph, for allegedly failing to further limit the subject matter of 
claim 1 . 

The third rejection to be reviewed on appeal is the rejection of claims 1-3, 5, 6, 8-19, 21- 
24, 27-29, 32-35,37,39,41 and 43-45 under 35 U.S.C. § 102(b) for alleged anticipation by U.S. 
Patent No. 5,302,401 to Liversidge et al. ("Liversidge '401 "). 

The fourth rejection to be reviewed on appeal is the rejection of claims 1-3, 5-24, 26-31, 
35, 37, 39, 41 and 43-45 under 35 U.S.C. § 102(e) for alleged anticipation by U.S. Patent 
Application No. 2003/0077329 by Kipp et al. ("Kipp"). 

The fifth rejection to be reviewed on appeal is the rejection of claims 1-3, 5-24, 27-29, 
32-35, 37, 39, 41 and 43-45 under 35 U.S.C. § 103(a) over Liversidge '401, in view of PCT 
Application Publication No. WO 01/78505 by Brockbank et al. ("Brockbank") or Kipp. 

The sixth rejection to be reviewed on appeal is the rejection of claims 25-35, 37, 39, 41 
and 43-45 under 35 U.S.C. § 103(a) over Liversidge '401, in view of U.S. Patent Application 
Publication No. 2005/0004049 by Liversidge ("Liversidge "049"). 
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ARGUMENT 
I. Rejection of Claims under 35 U.S.C. §112 

Rejection of claims 2 and 15 are collectively discussed in this section. 

Both claim 2 and claim 1 5 were originally filed on July 1 6, 2003 and no subsequent claim 
amendments were made. In addition to the Office Action issued on September 8, 2009, four 
Office Actions have been issued, namely, the non-final Office Action issued on February 7, 
2007, the final Office Action issued on September 20, 2007, the non-final Office Action issued 
on April 17, 2008, and the final Office Action issued on October 8, 2008. The 35 U.S.C. §1 12 
rejections of claim 2 and claim 15 were not raised in any of the prior Office Actions until 
Appellants filed the first Appeal Brief on May 5, 2009. Accordingly, Appellants were not given 
a fair opportunity to submit claim amendments to place the claims in condition for allowance or 
at least in better condition for appeal. 

Pursuant to M.P.E.P. 707.07(g), piecemeal examination should be avoided. The M.P.E.P. 
states: "Major technical rejections on grounds such as lack of proper disclosure, lack of 
enablement, serious indefiniteness and res judicata should be applied where appropriate even 
though there may be a seemingly sufficient rejection on the basis of prior art." 

Appellants respectfully request that appropriate claim amendment, if necessary, be made 
by way of an Examiner's Amendment upon receipt of a favorable decision on the appeal from the 
Board. 

II. Rejection over Liversidge '401 

The claimed invention is directed to a stable nanoparticulate liquid dosage composition 
comprising a nanoparticulate active agent and at least one surface stabilizer, as well as at least 
one osmotically active crystal growth inhibitor. 
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As disclosed in the specification, a liquid dosage form is "particularly useful in treating 
patient populations such as the elderly, infants, and pediatrics" (page 8, lines 20-21). However, a 
liquid dosage form must be physically stable to be suitable for therapeutic uses. See page 4, last 
full paragraph. Nanoparticulate active agents present in liquid dosage form are prone to particle 
aggregation and crystal growth, which are undesirable and have a negative impact on the 
pharmacokinetic profiles of nanoparticulate active agent compositions. See page 4, line 29, 
through page 5, line 31. The claimed invention employs commonly used, non-toxic, osmotically 
active pharmaceutical ingredients to effectively reduce active agent particle aggregation and 
crystal growth, thereby obtaining a stable nanoparticulate active agent, liquid dosage 
composition without adverse effects. See page 6, third paragraph, and page 8, first paragraph. 

In contrast to the claimed invention, Liversidge '401 is irrelevant to obtaining a stable 
nanoparticulate active agent liquid dosage composition. Rather, Liversidge '401 targets the 
problem of particle size growth during a lyophilization process. See column 1, lines 17-34. In 
other words, unlike the claimed liquid dosage composition, the nanoparticulate active agent 
composition of Liversidge ' 40 1 is in lyophilized dry powder form . 

More specifically, Liversidge '401 discloses contacting a nanoparticulate active agent 
composition with a cryoprotectant, which functions to prevent active agent particle size growth 
during lyophilization, and then allowing the composition to be lyophilized. See column 1, lines 
36-49, and 56-58. Although cryoprotectants of Liversidge '401 encompass some pharmaceutical 
ingredients overlapping the osmotically active crystal growth inhibitors of the claimed invention, 
one skilled in the art would not have obtained the claimed liquid dosage based on the prior art's 
disclosure of a lyophilized composition. 

Accordingly, Appellants respectfully request the Board to reverse the rejection over 
Liversidge '401. 
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III. Rejection over Kipp 

As discussed supra, the claimed invention relates to a stable nanoparticulate active agent 
liquid dosage composition. Kipp discloses prolonging the storage of a suspension of drug 
particles "by encasing the drug particles in a frozen aqueous matrix" because drug dissolution 
and degradation will be slowed down at low temperature and crystallization of water may help to 
prevent crystal growth of drug particles. Page 4, paragraph [0039]. Accordingly, Kipp does not 
teach or suggest stabilizing a nanoparticulate active agent liquid dosage composition by adding 
an osmotically active crystal growth inhibitor. Rather, Kipp solves the problem by storing the 
composition at freezing temperature so that the drug particles are "encased in a frozen aqueous 
matrix:' As such, Kipp does not teach a liquid dosage to anticipate the claimed invention. 
Reversal of the rejection in whole is respectfully requested. 

IV. Rejection over Liversidge '401 and Brockbank or Kipp 

The teachings of Liversidge '401 are discussed in the foregoing paragraphs. Brockbank 
and Kipp are cited for the alleged teaching of additional cryoprotectant compounds. Office 
Action, page 7, second full paragraph; and the paragraph bridging pages 7 and 8. 

First, Liversidge '401 is directed to a lyophilized dry powder composition rather than a 
liquid dosage composition as in the claimed invention. Therefore, the alleged teachings of 
additional cryoproetectant compounds by the secondary references would not have cured the 
deficiencies of Liversidge '401. 

Second, as discussed above, Liversidge '401 attempts to obtain a stable nanoparticulate 
active agent composition by lyophilizing the composition to prolong the storage in dry powder 
form. Although Kipp shares the common goal of obtaining a stable composition, Kipp achieves 
the goal by encasing the composition in a frozen aqueous matrix at low temperature. 
Accordingly, one skilled in the art would not have had any reason to combine the teachings of 
Liversidge '401 and Kipp because these references take entirely different approaches that would 



-10- 



Atty. Diet. No. 029318-0961 
U.S. Application No. 10/619,539 



have rendered the proposed modification impossible. Pursuant to M.P.E.P. 2143.01, "[i]f the 
proposed modification or combination of the prior art would change the principle of operation of 
the prior art invention being modified, then the teachings of the references are not sufficient to 
render the claims prima facie obvious." 

V. Rejection over Liversidge '401 and Liversidge '049 

The teachings of Liversidge '40 1 are discussed above. Liversidge '049 is cited for the 
alleged teaching of a bioadhesive nanoparticulate active agent composition. Nevertheless, 
Liversidge '049 does not compensate for the deficiencies of Liversidge '401 . Therefore, the 
rejected dependent claims will stand or fall together with the base claim(s). 
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CONCLUSION 

For the reasons discussed above, Appellants respectfully submit that all pending claims 
are in condition for allowance, and respectfully requests that the rejections be reversed in whole, 
and that the claims be allowed to issue. 

Respectfully submitted, 



Date: February 5, 2010 By /Michele M. Simkin/ 

FOLEY & LARDNER LLP Michele Simkin 

Customer Number: 31049 Attorney for Appellants 

Telephone: (202)672-5538 Registration No. 34,717 
Facsimile: (202) 672-5399 
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APPENDIX A: CLAIMS INVOLVED IN APPEAL 

1 . (Previously Presented) A stable nanoparticulate liquid dosage composition 
comprising: 

(a) particles of at least one active agent having an effective average particle size of 
less than 2000 run; 

(b) at least one surface stabilizer; 

(c) at least one osmotically active crystal growth inhibitor that is capable of 
preventing crystal growth of the active agent at ambient temperature, wherein the osmotically 
active crystal growth inhibitor is selected from the group consisting of glycerol, propylene glycol, 
mannitol, sucrose, glucose, fructose, mannose, lactose, xylitol, sorbitol, trehalose, a 
polysaccharide, a mono-polysaccharide, a di-polysaccharides, a sugars, a sugar alcohol, sodium 
chloride, potassium chloride, magnesium chloride, and an ionic salt; and 

(d) a liquid media, 

wherein the liquid dosage composition does not incorporate a cloud point modifier. 

2. (Original) The composition of claim 1 , wherein the active agent particles form 
crystals upon storage or heating in the absence of the crystal growth inhibitor. 

3. (Original) The composition of claim 1 , wherein the osmotically active crystal 
growth inhibitor is at least partially water-soluble and does not solubilize the nanoparticulate 
active agent. 

4. (Cancelled) 

5 . (Previously Presented) The composition of claim 1 , wherein the crystal growth 
inhibitor is glycerol. 

6. (Previously Presented) The composition of claim 1 , where the crystal growth 
inhibitor is mannitol. 
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7. (Previously Presented) The composition of claim 1 , where the crystal growth 
inhibitor is sodium chloride. 

8. (Original) The composition of claim 1 , wherein the amount of the crystal growth 
inhibitor present in the liquid dosage form ranges from about 0.1% to about 95% concentration, 
by weight. 

9. (Original) The composition of claim 1 , wherein the amount of the crystal growth 
inhibitor present in the liquid dosage form ranges from about 0.5% to about 90% concentration, 
by weight. 

1 0. (Original) The composition of claim 1 , wherein the effective average particle size 
of the nanoparticulate active agent particles is selected from the group consisting of less than 
about 1900 nm, less than about 1800 nm, less than about 1700 ran, less than about 1600 nm, less 
than about 1500 nm, less than about 1400 nm, less than about 1300 nm, less than about 1200 nm, 
less than about 1 100 nm, less than about 1000 nm, less than about 900 nm, less than about 800 
nm, less than about 700 nm, less than about 600 nm, less than about 500 nm, less than about 400 
nm, less than about 300 nm, less than about 250 nm, less than about 200 nm, less than about 100 
nm, less than about 75 nm, and less than about 50 nm. 

1 1 . (Original) The composition of claim 1 or 1 0, wherein at least about 70%, at least 
about 90%, or at least about 95% of the active agent particles have a particle size less than the 
effective average particle size. 

12. (Original) The composition of claim 1, wherein the amount of the active agent 
per ml is equal to or greater than the amount of the active agent per ml of a standard conventional 
non-nanoparticulate liquid dosage composition of the same active agent. 
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13. (Original) The composition of claim 1, wherein the liquid media of the liquid 
dosage composition is selected from the group consisting of water, safflower oil, ethanol, t- 
butanol, glycerin, polyethylene glycol (PEG), hexane, and glycol. 

1 4. (Original) The composition of claim 1 , wherein the composition is formulated for 
administration selected from the group consisting of oral, pulmonary, rectal, ophthalmic, colonic, 
parenteral, intracisternal, intravaginal, intraperitoneal, local, buccal, nasal, and topical 
administration. 

15. (Original) The composition of claim 1 formulated into a dosage form selected 
from the group consisting of liquid dispersions, oral suspensions, gels, aerosols, ointments, 
creams, controlled release formulations, fast melt formulations, lyophilized formulations, tablets, 
capsules, delayed release formulations, extended release formulations, pulsatile release 
formulations, and mixed immediate release and controlled release formulations. 

16. (Original) The composition of claim 1 , wherein the at least one active agent is 
present in an amount selected from the group consisting of from about 99.5% to about 0.001%, 
from about 95% to about 0.1%, and from about 90% to about 0.5%, by weight, based on the total 
combined weight of the active agent and at least one surface stabilizer, not including other 
excipients. 

1 7. (Original) The composition of claim 1 , wherein the at least one surface stabilizer 
is present in an amount selected from the group consisting of from about 0.5% to about 99.999% 
by weight, from about 5.0% to about 99.9% by weight, and from about 10% to about 99.5% by 
weight, based on the total combined dry weight of the active agent and at least one surface 
stabilizer, not including other excipients. 

1 8. (Original) The composition of claim 1 , wherein the ratio of active agent to a 
polymeric surface modifier is selected from the group consisting of from about 20:1 to about 
1:10, from about 10:1 to about 1 :5, and from about 5:1 to about 1:1, by weight. 
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1 9. (Original) The composition of claim 1, comprising at least two surface stabilizers. 

20. (Original) The composition of claim 19, wherein the ratio of active agent to the 
second surface stabilizer is selected from the group consisting of from about 500:1 to about 5:1, 
from about 350:1 to about 1 0.1 , and from about 100:1 to about 20:1 , by weight. 

21 . (Original) The composition of claim 1 , wherein the composition further 
comprises one or more pharmaceutically acceptable excipients, carriers, or a combination 

22. (Original) The composition of claim 1 , wherein the surface stabilizer is selected 
from the group consisting of an anionic surface stabilizer, a cationic surface stabilizer, a 
polymeric surface stabilizer, a nonionic surface stabilizer, and a zwitterionic surface stabilizer. 

23. (Original) The composition of claim 22, wherein the at least one surface stabilizer 
is selected from the group consisting of cetyl pyridinium chloride, gelatin, casein, phosphatides, 
dextran, glycerol, gum acacia, cholesterol, tragacanth, stearic acid, benzalkonium chloride, 
calcium stearate, glycerol monostearate, cetostearyl alcohol, cetomacrogol emulsifying wax, 
sorbitan esters, polyoxyethylene alkyl ethers, polyoxyethylene castor oil derivatives, 
polyoxyethylene sorbitan fatty acid esters, polyethylene glycols, dodecyl trimethyl ammonium 
bromide, polyoxyethylene stearates, colloidal silicon dioxide, phosphates, sodium dodecylsulfate, 
carboxymethylcellulose calcium, hydroxypropyl celluloses, hypromellose, 
carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose, hypromellose phthalate, 
noncrystalline cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alcohol, 
polyvinylpyrrolidone, 4-(l ,l,3,3-tetramethylbutyl)-phenol polymer with ethylene oxide and 
formaldehyde, poloxamers; poloxamines, a charged phospholipid, dioctylsulfosuccinate, 

d lk> 1 if sodium sulfosuccinic acid, sodium lauryl sulfate, alkyl aryl polyether sulfonates, 
mixtures of sucrose stearate and sucrose distearate, p-isononylphenoxypoly-(glycidol), decanoyl- 
N-methylglucamide; n-decyl p-D-glucopyranoside; n-decyl P-D-maltopyranoside; n-dodecyl p- 
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D-glucopyranoside; n-dodecyl P-D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-(3-D- 
glucopyranoside; n-heptyl (3-D-thioglucoside; n-hexyl P-D-glucopyranoside; nonanoyl-N- 
methylglucamide; n-noyl p-D-glucopyranoside; octanoyl-N-methylglucamide; n-octyl-P-D- 
glucopyranoside; octyl p-D-thioglucopyranoside; lysozyme, PEG-phospholipid, PEG-cholesterol, 
PEG-cholesterol derivative, PEG- vitamin A, and random copolymers of vinyl acetate and vinyl 
pyrrolidone. 

24. (Previously Presented) The composition of claim 22, wherein the at least 
one cationic surface stabilizer is selected from the group consisting of a polymer, a 
biopolymer, a polysaccharide, a celtulosic, an alginate, a nonpolymeric compound, a 
phospholipid, cationic lipids, polymethylmethacrylate trimethylammonium bromide, 
sulfonium compounds, polyvinylpyrrolidone-2-dimethyIaminoethyl methacrylatc 
dimethyl sulfate, hexadecyltrimethyl ammonium bromide, phosphonium compounds, 
quarternary ammonium compounds, benzyl-di(2-chloroethyl)ethylammonium bromide, 
coconut trimethyl ammonium chloride, coconut trimethyl ammonium bromide, coconut 
methyl dihydroxyethyl ammonium chloride, coconut methyl dihydroxyethyl ammonium 
bromide, decyl triethyl ammonium chloride, decyl dimethyl hydroxyethyl ammonium 
chloride, decyl dimethyl hydroxyethyl ammonium chloride bromide, C I2 ., 5 dimethyl 
hydroxyethyl ammonium chloride, Cmsdimethyl hydroxyethyl ammonium chloride 
bromide, coconut dimethyl hydroxyethyl ammonium chloride, coconut dimethyl 
hydroxyethyl ammonium bromide, myristyl trimethyl ammonium methyl sulphate, lauryl 
dimethyl benzyl ammonium chloride, lauryl dimethyl benzyl ammonium bromide, lauryl 
dimethyl (ethenoxy) 4 ammonium chloride, lauryl dimethyl (ethenoxy) 4 ammonium 
bromide, N-alkyl (C, 2 -ig)dimethylbenzyl ammonium chloride, N-alkyl (C H _, 8 )dimethyl- 
benzyl ammonium chloride, N-tetradecylidmethylbenzyl ammonium chloride 
monohydrate, dimethyl didecyl ammonium chloride, N-alkyl and (C, 2 -i 4 ) dimethyl 1- 
napthylmethyl ammonium chloride, trimethylammonium halide, alkyl- 
trimethylammonium salts, dialkyl-dimethylammonium salts, lauryl trimethyl ammonium 
-17- 
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chloride, ethoxylated alkyamidoalkyldialkylammonium salt, an ethoxylated trialkyl 
ammonium salt, dialkylbenzene dialkylammonium chloride, N-didecyldimethyl 
ammonium chloride, N-tetradecyldimethylbenzyl ammonium, chloride monohydrate, N- 
alkyl(Ci2-i 4 ) dimethyl 1 -naphthylmethyl ammonium chloride, dodecyldimethylbenzyl 
ammonium chloride, dialkyl benzenealkyl ammonium chloride, lauryl trimethyl 
ammonium chloride, alkylbenzyl methyl ammonium chloride, alkyl benzyl dimethyl 
ammonium bromide, C l2 trimethyl ammonium bromides, C, 5 trimethyl ammonium 
bromides, C n trimethyl ammonium bromides, dodecylbenzyl triethyl ammonium 
chloride, poly-diallyldimediylammonium chloride (DADMAC), dimethyl ammonium 
chlorides, alkyldimethylammonium halogenides, tricetyl methyl ammonium chloride, 
decyltrimethylammonium bromide, dodecyltriethylammonium bromide, 
tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride, 
polyquaternium 10, tetrabutylammonium bromide, benzyl trimethylammonium bromide, 
choline esters, benzalkonium chloride, stearalkonium chloride compounds, cetyl 
pyridinium bromide, cetyl pyridinium chloride, halide salts of quaternized 
polyoxyethylalkylamines, quaternized ammonium salt polymers, alkyl pyridinium salts; 
amines, amine salts, amine oxides, imide azolinium salts, protonated quaternary 
acrylamides, methylated quaternary polymers, and cationic guar. 

25. (Original) The composition of any of claims 22 or 24, wherein the composition is 
bioadhesive. 

26. (Original) The composition of claim 1 , wherein the active agent is selected from 
the group consisting of a crystalline phase, an amorphous phase, a semi-crystalline phase, a semi- 
amorphous phase, and mixtures thereof. 

27. (Original) The composition of claim 1 , wherein the one or more active agents 
have a solubility in water selected from the group consisting of less than about 30 mg/ml, less 

-18- 

WASH_67548SS.l 



Atty. Dkt.No. 029318-0961 
U.S. Application No. 10/619,539 



than about 20 mg/ml, less than about 10 mg/ml, and less than about 1 mg/ml, under ambient 
conditions. 

28. (Original) The composition of claim 1 wherein the active agent comprises anti- 
inflammatory and analgesic properties. 

29. (Original) The composition of claim 1 , wherein the at least one active agent is 
selected from the group consisting of COX-2 inhibitors, anticancer agents, NSAIDS, proteins, 
peptides, nutraceuticals, anti-obesity agents, corticosteroids, elastase inhibitors, analgesics, anti- 
fungals, oncology therapies, anti-emetics, analgesics, cardiovascular agents, anti-inflammatory 
agents, anthelmintics, anti-arrhythmic agents, antibiotics, anticoagulants, antidepressants, 
antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents, antimuscarinic agents, 
antimycobacterial agents, antineoplastic agents, immunosuppressants, antithyroid agents, 
antiviral agents, anxiolytics, sedatives, astringents, beta-adrenoceptor blocking agents, blood 
products and substitutes, cardiac inotropic agents, contrast media, cough suppressants, diagnostic 
agents, diagnostic imaging agents, diuretics, dopaminergics, haemostatics, immunological agents, 
lipid regulating agents, muscle relaxants, parasympathomimetics, parathyroid calcitonin and 
biphosphonates, prostaglandins, radio-pharmaceuticals, sex hormones, anti-allergic agents, 
stimulants and anoretics, sympathomimetics, thyroid agents, vasodilators, xanthines, acne 
medication, alpha-hydroxy formulations, cystic-fibrosis therapies, asthma therapies, emphysema 
therapies, respiratory distress syndrome therapies, chronic bronchitis therapies, chronic 
obstructive pulmonary disease therapies, organ-transplant rejection therapies, therapies for 
tuberculosis and other infections of the lung, and respiratory illness therapies associated with 
acquired immune deficiency syndrome. 

30. (Original) The composition of claim 29, wherein the nutraceutical is selected 
from the group consisting of dietary supplements, vitamins, minerals, herbs, healing foods that 
have medical or pharmaceutical effects on the body, folic acid, fatty acids, fruit and vegetable 
extracts, vitamin supplements, mineral supplements, phosphatidylserine, lipoic acid, melatonin, 



WASH 6754888.I 



-19- 



Atty. Dkt. No. 029318-0961 
U.S. Application No. 10/619,539 



glucosamine/chondroitin, Aloe Vera, Guggul, glutamine, amino acids, green tea, lycopene, whole 
foods, food additives, herbs, phytonutrients, antioxidants, flavonoid constituents of fruits, 
evening primrose oil, flax seeds, fish and marine animal oils, and probiotics. 

3 1 . (Original) The composition of claim 1 , wherein the active agent is selected from 
the group consisting of acyclovir, alprazolam, altretamine, amiloride, amiodarone, benztropine 
mesylate, bupropion, cabergoline, candesartan, cerivastatin, chlorpromazine, ciprofloxacin, 
cisapride, clarithromycin, clonidine, clopidogrel, cyclobenzaprine, cyproheptadine, delavirdine, 
desmopressin, diltiazem, dipyridamole, dolasetron, enalapril maleate, enalaprilat, famotidine, 
felodipine, furazolidone, glipizide, irbesartan, ketoconazole, lansoprazole, loratadine, loxapine, 
mebendazole, mercaptopurine, milrinone lactate, minocycline, mitoxantrone, nclfmavir mesylate, 
nimodipine, norfloxacin, olanzapine, omeprazole, penciclovir, pimozide, tacolimus, quazepam, 
raloxifene, rifabutin, rifampin, risperidone, rizatriptan, saquinavir, sertraline, sildenafil, acetyl- 
sulfisoxazole, temazepam, thiabendazole, thioguanine, trandolapril, triamterene, trimetrexate, 
troglitazone, trovafloxacin, verapamil, vinblastine sulfate, mycophenolate, atovaquone, 
atovaquone, proguanil, ceftazidime, cefuroxime, etoposide, terbinafine, thalidomide, fluconazole, 
amsacrine, dacarbazine, teniposide, and acetylsalicylate. 

32. (Previously Presented) The composition of claim 1 , having a viscosity, at a shear 
rate of 0.1 (1/s), is selected from the group consisting of from about 2000 mPas to about 1 
mPa-s, from about 1 900 mPa s to about 1 mPas, from about 1 800 mPa-s to about 1 mPa-s, from 
about 1700 mPa-s to about 1 mPa s, from about 1600 mPa s to about 1 mPa s, from about 1500 
mPa-s to about 1 mPa s, from about 1400 mPa-s to about 1 mPa s, from about 1300 mPa-s to 
about 1 mPa-s, from about 1200 mPa-s to about 1 mPa-s, from about 1 100 mPa s to about 1 
mPa-s, from about 1000 mPa s to about 1 mPa-s, from about 900 mPa s to about 1 mPa s, from 
about 800 mPa-s to about 1 mPa s, from about 700 mPas to about 1 mPa s, from about 600 
mPa s to about 1 mPa s, from about 500 mPa s to about 1 mPa s, from about 400 mPa s to about 
1 mPa s, from about 300 mPa s to about 1 mPa-s, from about 200 mPa s to about 1 mPa-s, from 
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about 175 mPa-s to about 1 mPas, from about 150 mPa-s to about 1 mPa s, from about 125 
mPa-s to about 1 mPas, from about 100mPa-s to about 1 mPas, from about 75 mPa-s to about 1 
mPas, from about 50 mPa-s to about 1 mPa-s, from about 25 mPas to about 1 mPa-s, from about 
1 5 mPa-s to about 1 mPa-s, from about 10 mPas to about 1 mPas, and from about 5 mPa-s to 
about 1 mPa-s. 

33. (Previously Presented) The composition of claim 1 , having a viscosity selected 
from the group consisting of less than about 1/200, less than about 1/100, less than about 1/50, 
less than about 1/25, and less than about 1/10 of the viscosity of a standard conventional non- 
nanoparticulate liquid dosage composition of the same active agent at about the same 
concentration per ml of active agent. 

34. (Previously Presented) The composition of claim 1, having a viscosity selected 
from the group consisting of less than about 5%, less than about 10%, less than about 15%, less 
than about 20%, less than about 25%, less than about 30%, less than about 35%, less than about 
40%, less than about 45%, less than about 50%, less than about 55%, less than about 60%, less 
than about 65%, less than about 70%, less than about 75%, less than about 80%, less than about 
85%, and less than about 90% of the viscosity of a standard conventional non-nanoparticulate 
liquid dosage composition of the same active agent at about the same concentration per ml of 
active agent. 

35. (Previously Presented) The composition of claim 1, having a T max , when assayed 
in the plasma of a mammalian subject following administration, less than the T max for a 
conventional, non-nanoparticulate form of the same active agent, administered at the same 
dosage. 

36. (Cancelled) 

37. (Previously Presented) The composition of claim 1 , having a C mal , when assayed 
in the plasma of a mammalian subject following administration, greater than the C mm for a 
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conventional, non-nanoparticulate form of the same active agent, administered at the same 
dosage. 

38. (Cancelled) 

39. (Previously Presented) The composition of claim 1 , having an AUC, when 
assayed in the plasma of a mammalian subject following administration, greater than the AUC 
for a conventional, non-nanoparticulate form of the same active agent, administered at the same 
dosage. 

40. (Cancelled) 

41. (Original) The composition of claim 1 which does not produce significantly 
different absorption levels when administered under fed as compared to fasting conditions. 

42. (Cancelled) 

43. (Original) The composition of claim 1 , wherein administration of the 
composition to a subject in a fasted state is bioequivalent to administration of the composition to 
a subject in a fed state, when administered to a human. 

44. (Original) The composition of claim 43, wherein "bioequivalency" is established 
by a 90% Confidence Interval of between 0.80 and 1 .25 for both C max and AUC, when 
administered to a human. 

45. (Original) The composition of claim 43, wherein "bioequivalency" is established 
by a 90% Confidence Interval of between 0.80 and 1.25 for AUC and a 90% Confidence Interval 
of between 0.70 to 1 .43 for C^, when administered to a human. 

46. (Withdrawn) A method of making a stable nanoparticulate liquid dosage 
composition comprising contacting particles of at least one active agent with at least one surface 
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stabilizer in the presence of a liquid media.for a time and under conditions sufficient to provide a 
nanoparticulate active agent composition wherein: 

(a) the active agent particles have an effective average particle size of less than 2000 
nm; and 

(b) at least one osmotically active crystal growth inhibitor is added to the composition 
either before, during, or after the active agent particle size reduction, wherein the osmotically 
active crystal growth inhibitor is selected from the group consisting of glycerol, propylene glycol, 
mannitol, sucrose, glucose, fructose, mannose, lactose, xylitol, sorbitol, trehalose, a 
polysaccharide, a mono-polysaccharide, a di-polysaccharides, a sugars, a sugar alcohol, sodium 
chloride, potassium chloride, magnesium chloride, and an ionic salt. 

47. (Withdrawn) The method of claim 46, wherein said contacting comprising 
grinding. 

48. (Withdrawn) The method of claim 47, wherein said grinding comprising wet 
grinding. 

49. (Withdrawn) The method of claim 46, wherein said contacting comprises 
homogenizing. 

50. (Withdrawn) The method of claim 46, wherein said contacting comprises: 

(a) dissolving the particles of at least one active agent in a solvent; 

(b) adding the resulting solution of the active agent to a solution comprising at least 
one surface stabilizer; and 

(c) precipitating the solubilized active agent and at least one surface stabilizer by the 
addition thereto of a non-solvent. 

51 . (Withdrawn) The method of claim 46, wherein the active agent particles form 
crystals upon storage or heating in the absence of the crystal growth inhibitor. 
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52. (Withdrawn) The method of claim 46, wherein the osmotically active crystal 
growth inhibitor is at least partially water-soluble and does not solubilize the nanoparticulate 
active agent. 

53. (Cancelled) 

54. (Withdrawn) The method of claim 46, wherein the crystal growth inhibitor is 
glycerol. 

55. (Withdrawn) The method of claim 46, where the crystal growth inhibitor is 
mannitol. 

56. (Withdrawn) The method of claim 46, where the crystal growth inhibitor is 
sodium chloride. 

57. (Withdrawn) The method of claim 46, wherein the amount of the crystal growth 
inhibitor present in the liquid dosage composition ranges from about 0. 1 % to about 95% 
concentration, by weight. 

58. (Withdrawn) The method of claim 57, wherein the amount of the crystal growth 
inhibitor present in the liquid dosage composition ranges from about 0.5% to about 90% 
concentration, by weight. 

59. (Withdrawn) The method of claim 46, wherein the effective average particle size 
of the nanoparticulate active agent particles is selected from the group consisting of less than 
about 1 900 run, less than about 1 800 nm, less than about 1 700 run, less than about 1 600 nm, less 
than about 1500 nm, less than about 1400 nm, less than about 1300 nm, less than about 1200 nm, 
less than about 1 100 nm, less than about 1000 nm, less than about 900 nm, less than about 800 
nm, less than about 700 nm, less than about 600 nm, less than about 500 nm, less than about 400 
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nm, less than about 300 nm, less than about 250 ran, less than about 200 mn, less than about 100 
run, less than about 75 nm, and less than about 50 nm. 

60. (Withdrawn) The method of claim 46 or 59, wherein at least about 70%, about 
90%, or about 95% of the active agent particles have a particle size less than the effective 
average particle size. 

6 1 . (Withdrawn) The method of claim 46, wherein the liquid media of the liquid 
dosage composition is selected from the group consisting of water, safflower oil, ethanol, t- 
butanol, glycerin, polyethylene glycol (PEG), hexane, and glycol. 

62. (Withdrawn) The method of claim 46, wherein the at least one active agent is 
present in an amount selected from the group consisting of from about 99.5% to about 0.001%, 
from about 95% to about 0. 1%, and from about 90% to about 0.5%, by weight, based on the total 
combined weight of the active agent and at least one surface stabilizer, not including other 
excipients. 

63 . (Withdrawn) The method of claim 46, wherein the at least one surface stabilizer 
is present in an amount selected from the group consisting of from about 0.5% to about 99.999% 
by weight, from about 5.0% to about 99.9% by weight, and from about 10% to about 99.5% by 
weight, based on the total combined dry weight of the active agent and at least one surface 
stabilizer, not including other excipients. 

64. (Withdrawn) The method of claim 46, wherein the ratio of active agent to a 
polymeric surface modifier is selected from the group consisting of from about 20: 1 to about 
1:10, from about 10:1 to about 1:5, and from about 5:1 to about 1:1, by weight. 

65. (Withdrawn) The method of claim 46, comprising at least two surface stabilizers. 
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66. (Withdrawn) The method of claim 65, wherein the ratio of active agent to the 
second surface stabilizer is selected from the group consisting of from about 500: 1 to about 5:1, 
from about 350:1 to about 10:1, and from about 100:1 to about 20:1, by weight. 

67. (Withdrawn) The method of claim 46, wherein the surface stabilizer is selected 
from the group consisting of an anionic surface stabilizer, a cationic surface stabilizer, a 
polymeric surface stabilizer, a nonionic surface stabilizer, and a zwitterionic surface stabilizer. 

68. (Withdrawn) The method of claim 67, wherein the at least one surface stabilizer 
is selected from the group consisting of cetyl pyridinium chloride, gelatin, casein, phosphatides, 
dextran, glycerol, gum acacia, cholesterol, tragacanth, stearic acid, benzalkonium chloride, 
calcium stearate, glycerol monostearate. cetostearyl alcohol, cctomacrogol emulsifying wax, 
sorbitan esters, polyoxyethylene alkyl ethers, polyoxyethylene castor oil derivatives, 
polyoxyethylene sorbitan fatty acid esters, polyethylene glycols, dodecyl trimethyl ammonium 
bromide, polyoxyethylene stearates, colloidal silicon dioxide, phosphates, sodium dodecylsulfate, 
carboxymethylcellulose calcium, hydroxypropyl celluloses, hypromellose, 

carboxymethylcellulose sodium, mcthylccllulose, hydroxycthylccllulosc, hypromellose phthalate, 
noncrystalline cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alcohol, 
polyvinylpyrrolidone, 4-( 1 , 1 ,3,3-tetramethylbutyl)-phenol polymer with ethylene oxide and 
formaldehyde, poloxamers; poloxamines, a charged phospholipid, dioctylsulfosuccinate, 
d lk>l c )f sodium sulfosuccinic acid, sodium lauryl sulfate, alkyl aryl polyether sulfonates, 
mixtures of sucrose stearate and sucrose distearate, p-isononylphenoxypoly-(glycidol), decanoyl- 
N-methylglucamide; n-decyl P-D-glucopyranoside; n-decyl P-D-maltopyranoside; n-dodecyl |3- 
D-glucopyranoside; n-dodecyl p-D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-|3-D- 
glucopyranoside; n-heptyl p-D-thioglucoside; n-hexyl P-D-glucopyranoside; nonanoyl-N- 
methylglucamide; n-noyl P-D-glucopyranoside; octanoyl-N-methylglucamide; n-octyl-p-D- 
glucopyranoside; octyl P-D-thioglucopyranoside; lysozyme, PEG-phospholipid, PEG-cholesterol, 
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PEG-cholesterol derivative, PEG- vitamin A, and random copolymers of vinyl acetate and vinyl 
pyrrolidone. 

69. (Withdrawn) The method of claim 67, wherein the at least one cationic 
surface stabilizer is selected from the group consisting of a polymer, a biopolymer, a 
polysaccharide, a cellulosic, an alginate, a nonpolymeric compound, a phospholipid, 
cationic lipids, polymethylmethacrylate trimethylammonium bromide, sulfonium 
compounds, polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate, 
hexadecyltrimethyl ammonium bromide, phosphonium compounds, quarternary 
ammonium compounds, benzyl-di(2-chloroethyl)ethylammonium bromide, coconut 
trimethyl ammonium chloride, coconut trimethyl ammonium bromide, coconut methyl 
dihydroxyethyl ammonium chloride, coconut methyl dihydroxyethyl ammonium bromide, 
decyl triethyl ammonium chloride, decyl dimethyl hydroxyethyl ammonium chloride, 
decyl dimethyl hydroxyethyl ammonium chloride bromide, Ci 2 . 15 dimethyl hydroxyethyl 
ammonium chloride, C| 2 .| 5 dimcthyl hydroxyethyl ammonium chloride bromide, coconut 
dimethyl hydroxyethyl ammonium chloride, coconut dimethyl hydroxyethyl ammonium 
bromide, myristyl trimethyl ammonium methyl sulphate, lauryl dimethyl benzyl 
ammonium chloride, lauryl dimethyl benzyl ammonium bromide, lauryl dimethyl 
(ethenoxy) 4 ammonium chloride, lauryl dimethyl (ethenoxy) 4 ammonium bromide, N- 
alkyl (C 12 _i 8 )dimethylbenzyl ammonium chloride, N-alkyl (Ci 4 . ]8 )dimethyl -benzyl 
ammonium chloride, N-tetradecylidmethylbenzyl ammonium chloride monohydrate, 
dimethyl didecyl ammonium chloride, N-alkyl and (C 12 „, 4 ) dimethyl 1 -napthylmethyl 
ammonium chloride, trimethylammonium halide, alkyl-trimethylammonium salts, 
dialkyl-dimethylammonium salts, lauryl trimethyl ammonium chloride, ethoxylated 
alkyamidoalkyldialkylammonium salt, an ethoxylated trialkyl ammonium salt, 
dialkylbenzene dialkylammonium chloride, N-didecyldimetbyl ammonium chloride, N- 
tetradecyldimethylbenzyl ammonium, chloride monohydrate, N-alkyl(C 12 -i 4 ) dimethyl 1- 
naphthylmethyl ammonium chloride, dodecyldimethylbenzyl ammonium chloride, dialkyl 
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benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride, alkylbenzyl 
methyl ammonium chloride, alkyl benzyl dimethyl ammonium bromide, C 12 trimethyl 
ammonium bromides, C| 5 trimethyl ammonium bromides, C, 7 trimethyl ammonium 
bromides, dodecylbenzyl triethyl ammonium chloride, poly-diallyldimethylammonium 
chloride (DADMAC), dimethyl ammonium chlorides, alkyldimethylammonium 
halogenides, tricetyl methyl ammonium chloride, decyltrimethylammonium bromide, 
dodecyltriethylammonium bromide, tetradecyltrimethylammonium bromide, methyl 
trioctylammonium chloride, polyquaternium 10, tetrabutylammonium bromide, benzyl 
trimethylammonium bromide, choline esters, benzalkonium chloride, stearalkonium 
chloride compounds, cetyl pyridinium bromide, cetyl pyridinium chloride, halide salts of 
quaternized polyoxyethylalkylamines, quaternized ammonium salt polymers, alkyl 
pyridinium salts; amines, amine salts, amine oxides, imide azolinium salts, protonated 
quaternary acrylamidcs, methylated quaternary polymers, and cationic guar. 

70. (Withdrawn) The method of claim 46, wherein the active agent is selected from 
the group consisting of a crystalline phase, an amorphous phase, and a semi-crystalline phase. 

7 1 . (Withdrawn) The method of claim 46, wherein the one or more active agents 
have a solubility in water selected from the group consisting of less than about 30 mg/ml, less 
than about 20 mg/ml, less than about 10 mg/ml, and less than about 1 mg/ml, under ambient 
conditions. 

72. (Withdrawn) The method of claim 46, wherein the active agent comprises anti- 
inflammatory and analgesic properties. 

73. (Withdrawn) The method of claim 46, wherein the at least one active agent is 
selected from the group consisting of COX-2 inhibitors, anticancer agents, NSAIDS, proteins, 
peptides, nutraceuticals, anti-obesity agents, corticosteroids, elastase inhibitors, analgesics, anti- 
fungals, oncology therapies, anti-emetics, analgesics, cardiovascular agents, anti-inflammatory 
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agents, anthelmintics, anti-arrhythmic agents, antibiotics, anticoagulants, antidepressants, 
antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents, antimuscarinic agents, 
antimycobacterial agents, antineoplastic agents, immunosuppressants, antithyroid agents, 
antiviral agents, anxiolytics, sedatives, astringents, beta-adrenoceptor blocking agents, blood 
products and substitutes, cardiac inotropic agents, contrast media, cough suppressants, diagnostic 
agents, diagnostic imaging agents, diuretics, dopaminergics, haemostatics, immunological agents, 
lipid regulating agents, muscle relaxants, parasympathomimetics, parathyroid calcitonin and 
biphosphonates, prostaglandins, radio-pharmaceuticals, sex hormones, anti-allergic agents, 
stimulants and anoretics, sympathomimetics, thyroid agents, vasodilators, xanthines, acne 
medication, alpha-hydroxy formulations, cystic-fibrosis therapies, asthma therapies, emphysema 
therapies, respiratory distress syndrome therapies, chronic bronchitis therapies, chronic 
obstructive pulmonary disease therapies, organ- transplant rejection therapies, therapies for 
tuberculosis and other infections of the lung, and respiratory illness therapies associated with 
acquired immune deficiency syndrome. 

74. (Withdrawn) The method of claim 73, wherein the nutraceutical is selected from 
the group consisting of dietary supplements, vitamins, minerals, herbs, healing foods that have 
medical or pharmaceutical effects on the body, folic acid, fatty acids, fruit and vegetable extracts, 
vitamin supplements, mineral supplements, phosphatidyl serine, lipoic acid, melatonin, 
glucosamine/chondroitin, Aloe Vera, Guggul, glutamine, amino acids, green tea, lycopene, whole 
foods, food additives, herbs, phytonutrients, antioxidants, flavonoid constituents of fruits, 
evening primrose oil, flax seeds, fish and marine animal oils, and probiotics. 

75. (Withdrawn) The method of claim 46, wherein the active agent is selected from 
the group consisting of acyclovir, alprazolam, altretamine, amiloride, amiodarone, benztropine 
mesylate, bupropion, cabergoline, candesartan, cerivastatin, chlorpromazine, ciprofloxacin, 
cisapride, clarithromycin, clonidine, clopidogrel, cyclobenzaprine, cyproheptadine, delavirdine, 
desmopressin, diltiazem, dipyridamole, dolasetron, enalapril maleate, enalaprilat, famotidine, 
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felodipine, furazolidone, glipizide, irbesartan, ketoconazole, lansoprazole, loratadine, loxapine, 
mebendazole, mercaptopurine, milrinone lactate, minocycline, mitoxantrone, nelfinavir mesylate, 
nimodipine, norfloxacin, olanzapine, omeprazole, penciclovir, pimozide, tacolimus, quazepam, 
raloxifene, rifabutin, rifampin, risperidone, rizatriptan, saquinavir, sertraline, sildenafil, acetyl- 
sulfisoxazole, temazepam, thiabendazole, thioguanine, trandolapril, triamterene, trimetrexate, 
troglitazone, trovafloxacin, verapamil, vinblastine sulfate, mycophenolate, atovaquone, 
atovaquone, proguanil, ceftazidime, cefuroxime, etoposide, terbinafine, thalidomide, fluconazole, 
amsacrine, dacarbazine, teniposide, and acetylsalicylate. 

76. (Withdrawn) A method of treating a subject with a stable nanoparticulate liquid 
dosage composition comprising administering to the subject an effective amount of a 
composition comprising: 

(a) particles of at least one active agent having an effective average particle size of 
less than 2000 nm; 

(b) at least one surface stabilizer; 

(c) at least one osmotically active crystal growth inhibitor, wherein the osmotically 
active crystal growth inhibitor is selected from the group consisting of glycerol, propylene glycol, 
mannitol, sucrose, glucose, fructose, mannose, lactose, xylitol, sorbitol, trehalose, a 
polysaccharide, a mono-polysaccharide, a di-polysaccharides, a sugars, a sugar alcohol, sodium 
chloride, potassium chloride, magnesium chloride, and an ionic salt; and 

(d) a liquid media. 

77. (Withdrawn) The method of claim 76, wherein said subject is a human. 

78. (Withdrawn) The method of claim 76, wherein the condition to be treated is 
selected from the group consisting of neoplastic diseases, breast cancer, endometrial cancer, 
uterine cancer, cervical cancer, prostate cancer, renal cancer, hormone replacement therapy in 
post-menopausal women, endometriosis, hirsutism, dysmenorrhea, uterine bleeding, HIV 
wasting, cancer wasting, migraine headache, cachexia, anorexia, castration, oral contraception, 
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motion sickness, emesis related to cytotoxic drugs, gastritis, ulcers, dyspepsia, gastroenteritis, 
including collitis and food poisoning, inflammatory bowel disease, Crohn's disease, migraine 
headaches, and any other condition which is accompanied by the symptoms of nausea and 
vomiting. 

79. (Withdrawn) The method of claim 76, wherein the condition to be treated is 
selected from the group consisting of pain, inflammation, arthritis, cancer, kidney disease, 
osteoporosis, Alzheimer's disease, and familial adenomatous polyposis. 

80. (Withdrawn) The method of claim 79, wherein the condition to be treated is 
selected from the group consisting of osteoarthritis, rheumatoid arthritis, juvenile arthritis, gout, 
ankylosing spondylitis, systemic lupus erythematosus, bursitis, tendinitis, myofascial pain, carpal 
tunnel syndrome, fibromyalgia syndrome, infectious arthritis, psoriatic arthritis, reiter's 
syndrome, and scleroderma. 

8 1 . (Withdrawn) The method of claim 76, wherein the active agent particles form 
crystals upon storage or heating in the absence of the crystal growth inhibitor. 

82. (Withdrawn) The method of claim 76, wherein the osmotically active crystal 
growth inhibitor is at least partially water-soluble and does not solubilize the nanoparticulate 
active agent. 

83. (Cancelled) 

84. (Withdrawn) The method of claim 76, wherein the crystal growth inhibitor is 
glycerol. 

85. (Withdrawn) The method of claim 76, where the crystal growth inhibitor is 
mannitol. 
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86. (Withdrawn) The method of claim 76, where the crystal growth inhibitor is 
sodium chloride. 

87. (Withdrawn) The method of claim 76, wherein the amount of the crystal growth 
inhibitor present in the liquid dosage composition ranges from about 0.1% to about 95% 
concentration, by weight. 

88. (Withdrawn) The method of claim 76, wherein the amount of the crystal growth 
inhibitor present in the liquid dosage composition ranges from about 0.5% to about 90% 
concentration, by weight. 

89. (Withdrawn) The method of claim 76, wherein the effective average particle size 
of the nanoparticulate active agent particles is selected from the group consisting of less than 
about 1 900 nm, less than about 1 800 nm, less than about 1 700 nm, less than about 1 600 nm, less 
than about 1500 nm, less than about 1400 nm, less than about 1300 nm, less than about 1200 nm, 
less than about 1 100 nm, less than about 1000 nm, less than about 900 nm, less than about 800 
nm, less than about 700 nm, less than about 600 nm, less than about 500 nm, less than about 400 
nm, less than about 300 nm, less than about 250 nm, less than about 200 nm, less than about 100 
nm, less than about 75 nm, and less than about 50 nm. 

90. (Withdrawn) The method of claim 76 or 89, wherein at least about 70%, about 
90%, or about 95% of the active agent particles have a particle size less than the effective 
average particle size. 

91 . (Withdrawn) The method of claim 76, wherein the amount of the active agent per 
ml is equal to or greater than the amount of the active agent per ml of a standard conventional 
non-nanoparticulate liquid dosage composition of the same active agent. 
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92. (Withdrawn) The method of claim 76, wherein the liquid media of the liquid 
dosage composition is selected from the group consisting of water, safflower oil, ethanol, t- 
butanol, glycerin, polyethylene glycol (PEG), hexane, and glycol. 

93. (Withdrawn) The method of claim 76, wherein the composition is formulated for 
administration selected from the group consisting of oral, pulmonary, rectal, ophthalmic, colonic, 
parenteral, intracisternal, intravaginal, intraperitoneal, local, buccal, nasal, and topical 
administration. 

94. (Withdrawn) The method of claim 76 formulated into a dosage form selected 
from the group consisting of liquid dispersions, oral suspensions, gels, aerosols, ointments, 
creams, controlled release formulations, fast melt formulations, lyophilized formulations, tablets, 
capsules, delayed release formulations, extended release formulations, pulsatile release 
formulations, and mixed immediate release and controlled release formulations. 

95. (Withdrawn) The method of claim 76, wherein the at least one active agent is 
present in an amount selected from the group consisting of from about 99.5% to about 0.001%, 
from about 95% to about 0. 1 %, and from about 90% to about 0.5%, by weight, based on the total 
combined weight of the active agent and at least one surface stabilizer, not including other 
excipients. 

96. (Withdrawn) The method of claim 76, wherein the at least one surface stabilizer 
is present in an amount selected from the group consisting of from about 0.5% to about 99.999% 
by weight, from about 5.0% to about 99.9% by weight, and from about 10% to about 99.5% by 
weight, based on the total combined dry weight of the active agent and at least one surface 
stabilizer, not including other excipients. 

97. (Withdrawn) The method of claim 76, wherein the ratio of active agent to a 
polymeric surface modifier is selected from the group consisting of from about 20:1 to about 
1:10, from about 10:1 to about 1:5, and from about 5:1 to about 1:1, by weight. 
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98. (Withdrawn) The method of claim 76, comprising at least two surface stabilizers. 

99. (Withdrawn) The method of claim 98, wherein the ratio of active agent to the 
second surface stabilizer is selected from the group consisting of from about 500:1 to about 5:1, 
from about 350:1 to about 10:1, and from about 100:1 to about 20:1, by weight. 

1 00. (Withdrawn) The method of claim 76, wherein the composition further comprises 
one or more pharmaceutically acceptable excipients, carriers, or a combination thereof. 

101. (Withdrawn) The method of claim 76, wherein the surface stabilizer is selected 
from the group consisting of an anionic surface stabilizer, a cationic surface stabilizer, a 
polymeric surface stabilizer, a nonionic surface stabilizer, and a zwitterionic surface stabilizer. 

102. (Withdrawn) The method of claim 101, wherein the at least one surface stabilizer 
is selected from the group consisting of cetyl pyridinium chloride, gelatin, casein, phosphatides, 
dextran, glycerol, gum acacia, cholesterol, tragacanth, stearic acid, benzalkonium chloride, 
calcium stearate, glycerol monostearate, cetostearyl alcohol, cetomacrogol emulsifying wax, 
sorbitan esters, polyoxyethylene alkyl ethers, polyoxyethylene castor oil derivatives, 
polyoxyethylene sorbitan fatty acid esters, polyethylene glycols, dodecyl trimethyl ammonium 
bromide, polyoxyethylene stearates, colloidal silicon dioxide, phosphates, sodium dodecylsulfate, 
carboxymethylcellulose calcium, hydroxypropyl celluloses, hypromellose, 
carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose, hypromellose phthalate, 
noncrystalline cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alcohol, 
polyvinylpyrrolidone, 4-(l,l,3,3-tetramethylbutyl)-phenol polymer with ethylene oxide and 
formaldehyde, poloxamers; poloxamines, a charged phospholipid, dioctylsulfosuccinate, 
dialkylesters of sodium sulfosuccinic acid, sodium lauryl sulfate, alkyl aryl polyether sulfonates, 
mixtures of sucrose stearate and sucrose distearate, p-isononylphenoxypoly-(glycidol), decanoyl- 
N-methylglucamide; n-decyl P-D-glucopyranoside; n-decyl P-D-maltopyranoside; n-dodecyl p- 
D-glucopyranoside; n-dodecyl P-D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-p-D- 
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glucopyranoside; n-heptyl P-D-thioglucoside; n-hexyl P-D-glucopyranoside; nonanoyl-N- 
methylglucamide; n-noyl p-D-glucopyranoside; octanoyl-N-methylglucamide; n-octyl-P-D- 
glucopyranoside; octyl p-D-thioglucopyranoside; lysozyme, PEG-phospholipid, PEG-cholesterol, 
PEG-cholesterol derivative, PEG-vitamin A, and random copolymers of vinyl acetate and vinyl 
pyrrolidone. 

1 03 . (Withdrawn) The method of claim 101, wherein the at least one cationic surface 
stabilizer is selected from the group consisting of a polymer, a biopolymer, a polysaccharide, a 
cellulosic, an alginate, a nonpolymeric compound, a phospholipid, cationic lipids, 
polymethylmethacrylate trimethylammonium bromide, sulfonium compounds, 
polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate, hexadecyltrimethyl 
ammonium bromide, phosphonium compounds, quartemary ammonium compounds, benzyl- 
di(2-chloroethyl)ethylammonium bromide, coconut trimethyl ammonium chloride, coconut 
trimethyl ammonium bromide, coconut methyl dihydroxyethyl ammonium chloride, coconut 
methyl dihydroxyethyl ammonium bromide, decyl triethyl ammonium chloride, decyl dimethyl 
hydroxyethyl ammonium chloride, decyl dimethyl hydroxyethyl ammonium chloride bromide, 
Ci2-i5dimethyl hydroxyethyl ammonium chloride, C 12 -i 5 dimethyl hydroxyethyl ammonium 
chloride bromide, coconut dimethyl hydroxyethyl ammonium chloride, coconut dimethyl 
hydroxyethyl ammonium bromide, myristyl trimethyl ammonium methyl sulphate, lauryl 
dimethyl benzyl ammonium chloride, lauryl dimethyl benzyl ammonium bromide, lauryl 
dimethyl (ethenoxy) 4 ammonium chloride, lauryl dimethyl (ethenoxy) 4 ammonium bromide, N- 
alkyl (C 12 -i 8 )dimethylbenzyl ammonium chloride, N-alkyl (Ci 4 -is)dimethyl-benzyl ammonium 
chloride, N-tetradecylidmethylbenzyl ammonium chloride monohydrate, dimethyl didecyl 
ammonium chloride, N-alkyl and (C| 2 -h) dimethyl 1-napthylmethyl ammonium chloride, 
trimethylammonium halide, alkyl-trimethylammonium salts, dialkyl-dimethylammonium salts, 
lauryl trimethyl ammonium chloride, ethoxylated alkyamidoalkyldialkylammonium salt, an 
ethoxylated trialkyl ammonium salt, dialkylbenzene dialkylammonium chloride, N- 
didecyldimethyl ammonium chloride, N-tetradecyldimethylbenzyl ammonium, chloride 
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monohydrate, N-alkyl(C| 2 .u) dimethyl 1-naphthylmethyl ammonium chloride, 
dodecyldimethylbenzyl ammonium chloride, dialkyl benzenealkyl ammonium chloride, lauryl 
trimethyl ammonium chloride, alkylbenzyl methyl ammonium chloride, alkyl benzyl dimethyl 
ammonium bromide, C 12 trimethyl ammonium bromides, d s trimethyl ammonium bromides, C ]7 
trimethyl ammonium bromides, dodecylbenzyl triethyl ammonium chloride, poly- 
diallyldimethylammonium chloride (DADMAC), dimethyl ammonium chlorides, 
alkyldimethylammonium halogenides, tricetyl methyl ammonium chloride, 
decyltrimethylammonium bromide, dodecyltriethylammonium bromide, 

tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride, polyquaternium 1 0, 
tetrabutylammonium bromide, benzyl trimethylammonium bromide, choline esters, 
benzalkonium chloride, stearalkonium chloride compounds, cetyl pyridinium bromide, cetyl 
pyridinium chloride, halide salts of quatemized polyoxyethylalkylamines, quatemized 
ammonium salt polymers, alkyl pyridinium salts; amines, amine salts, amine oxides, imide 
azolinium salts, protonated quaternary acryl amides, methylated quaternary polymers, and 
cationic guar. 

104. (Withdrawn) The method of claim 76, wherein the active agent is selected from 
the group consisting of a crystalline phase, an amorphous phase, and a semi-crystalline phase. 

105. (Withdrawn) The method of claim 76, wherein the one or more active agents 
have a solubility in water selected from the group consisting of less than about 30 mg/ml, less 
than about 20 mg/ml, less than about 10 mg/ml, and less than about 1 mg/ml, under ambient 
conditions. 

106. (Withdrawn) The method of claim 76, wherein the active agent comprises anti- 
inflammatory and analgesic properties. 

1 07. (Withdrawn) The method of claim 76, wherein the at least one active agent is 
selected from the group consisting of COX-2 inhibitors, anticancer agents, NSAIDS, proteins, 
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peptides, nutraceuticals, anti-obesity agents, corticosteroids, elastase inhibitors, analgesics, anti- 
fungals, oncology therapies, anti-emetics, analgesics, cardiovascular agents, anti-inflammatory 
agents, anthelmintics, anti-arrhythmic agents, antibiotics, anticoagulants, antidepressants, 
antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents, antimuscarinic agents, 
antimycobacterial agents, antineoplastic agents, immunosuppressants, antithyroid agents, 
antiviral agents, anxiolytics, sedatives, astringents, beta-adrenoceptor blocking agents, blood 
products and substitutes, cardiac inotropic agents, contrast media, cough suppressants, diagnostic 
agents, diagnostic imaging agents, diuretics, dopaminergics, haemostatics, immunological agents, 
lipid regulating agents, muscle relaxants, parasympathomimetics, parathyroid calcitonin and 
biphosphonates, prostaglandins, radio-pharmaceuticals, sex hormones, anti-allergic agents, 
stimulants and anoretics, sympathomimetics, thyroid agents, vasodilators, xanthines, acne 
medication, alpha-hydroxy formulations, cystic-fibrosis therapies, asthma therapies, emphysema 
therapies, respiratory distress syndrome therapies, chronic bronchitis therapies, chronic 
obstructive pulmonary disease therapies, organ-transplant rejection therapies, therapies for 
tuberculosis and other infections of the lung, and respiratory illness therapies associated with 
acquired immune deficiency syndrome. 

1 08. (Withdrawn) The method of claim 1 07, wherein the nutraceutical is selected from 
the group consisting of dietary supplements, vitamins, minerals, herbs, healing foods that have 
medical or pharmaceutical effects on the body, folic acid, fatty acids, fruit and vegetable extracts, 
vitamin supplements, mineral supplements, phosphatidylserine, lipoic acid, melatonin, 
glucosamine/chondroitin, Aloe Vera, Guggul, glutamine, amino acids, green tea, lycopene, whole 
foods, food additives, herbs, phytonutrients, antioxidants, flavonoid constituents of fruits, 
evening primrose oil, flax seeds, fish and marine animal oils, and probiotics. 

109. (Withdrawn) The method of claim 76, wherein the active agent is selected from 
the group consisting of acyclovir, alprazolam, altretamine, amiloride, amiodarone, benztropine 
mesylate, bupropion, cabergoline, candesartan, cerivastatin, chlorpromazine, ciprofloxacin, 
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cisapride, clarithromycin, clonidine, clopidogrel, cyclobenzaprine, cyproheptadine, delavirdine, 
desmopressin, diltiazem, dipyridamole, dolasetron, enalapril maleate, enalaprilat, famotidine, 
felodipine, furazolidone, glipizide, irbesartan, ketoconazole, lansoprazole, loratadine, loxapine, 
mebendazole, mercaptopurine, milrinone lactate, minocycline, mitoxantrone, nelfmavir mesylate, 
nimodipine, norfloxacin, olanzapine, omeprazole, penciclovir, pimozide, tacolimus, quazepam, 
raloxifene, rifabutin, rifampin, risperidone, rizatriptan, saquinavir, sertraline, sildenafil, acetyl- 
sulfisoxazole, temazepam, thiabendazole, thioguanine, trandolapril, triamterene, trimetrexate, 
troglitazone, trovafloxacin, verapamil, vinblastine sulfate, mycophenolate, atovaquone, 
atovaquone, proguanil, ceftazidime, cefuroxime, etoposide, terbinafine, thalidomide, fluconazole, 
amsacrine, dacarbazine, teniposide, and acetylsalicylate. 

110. (Withdrawn) The method of claim 76, wherein the viscosity of the composition, 
at a shear rate of 0.1 (1/s), is selected from the group consisting of from about 2000 mPas to 
about 1 mPa-s, from about 1900 mPa-s to about 1 mPa-s, from about 1 800 mPa-s to about 1 
mPa-s, from about 1700 mPa s to about 1 mPa-s, from about 1600 mPa-s to about 1 mPa-s, from 
about 1500 mPa-s to about 1 mPa-s, from about 1400 mPa-s to about 1 mPa-s, from about 1300 
mPa-s to about 1 mPa-s, from about 1200 mPa-s to about 1 mPa-s, from about 1 100 mPa-s to 
about 1 mPa-s, from about 1000 mPa-s to about 1 mPas, from about 900 mPa-s to about 1 mPa-s, 
from about 800 mPa-s to about 1 mPas, from about 700 mPa s to about 1 mPa-s, from about 600 
mPa s to about 1 mPa-s, from about 500 mPas to about 1 mPa s, from about 400 mPa-s to about 
1 mPa-s, from about 300 mPa s to about 1 mPa s, from about 200 mPa-s to about 1 mPa-s, from 
about 175 mPa-s to about 1 mPa-s, from about 150 mPa-s to about 1 mPa s, from about 125 
mPa-s to about 1 mPa-s, from about 100 mPa s to about 1 mPa-s, from about 75 mPa s to about 1 
mPa-s, from about 50 mPa s to about 1 mPa-s, from about 25 mPa s to about 1 mPa s, from about 
15 mPa-s to about 1 mPa s, from about 10 mPa-s to about 1 mPa s, and from about 5 mPa s to 
about 1 mPa-s. 
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111. (Withdrawn) The method of claim 76, wherein the viscosity of the composition is 
selected from the group consisting of less than about 1/200, less than about 1/100, less than about 
1/50, less than about 1/25, and less than about 1/10 of the viscosity of a standard conventional 
non-nanoparticulate liquid dosage composition of the same active agent at about the same 
concentration per ml of active agent. 

1 12. (Withdrawn) The method of claim 76, wherein the viscosity of the composition is 
selected from the group consisting of less than about 5%, less than about 10%, less than about 
15%, less than about 20%, less than about 25%, less than about 30%, less than about 35%, less 
than about 40%, less than about 45%, less than about 50%, less than about 55%, less than about 
60%, less than about 65%, less than about 70%, less than about 75%, less than about 80%, less 
than about 85%, and less than about 90% of the viscosity of a standard conventional non- 
nanoparticulate liquid dosage composition of the same active agent at about the same 
concentration per ml of active agent. 

113. (Withdrawn) The method of claim 76, wherein the T max of the active agent, when 
assayed in the plasma of a mammalian subject following administration, is less than the T ma)[ for 
a conventional, non-nanoparticulate form of the same active agent, administered at the same 
dosage. 

114. (Withdrawn) The method of claim 1 13, wherein the T max is selected from the 
group consisting of not greater than about 90%, not greater than about 80%, not greater than 
about 70%, not greater than about 60%, not greater than about 50%, not greater than about 30%, 
not greater than about 25%, not greater than about 20%, not greater than about 15%, and not 
greater than about 10% of the T raax , exhibited by a non-nanoparticulate formulation of the same 
active agent, administered at the same dosage. 

115. (Withdrawn) The method of claim 76, wherein the C mas of the active agent, when 
assayed in the plasma of a mammalian subject following administration, is greater than the C max 
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for a conventional, non-nanoparticulate form of the same active agent, administered at the same 
dosage. 

116. (Withdrawn) The method of claim 1 1 5, wherein the C mas is selected from the 
group consisting of at least about 10%, at least about 20%, at least about 30%, at least about 
40%, at least about 50%, at least about 60%, at least about 70%, at least about 80%, at least about 
90%, and at least about 100% greater than the C max exhibited by a non-nanoparticulate 
formulation of the same active agent, administered at the same dosage. 

117. (Withdrawn) The method of claim 76, wherein the AUC of the active agent, 
when assayed in the plasma of a mammalian subject following administration, is greater than the 
AUC for a conventional, non-nanoparticulate form of the same active agent, administered at the 
same dosage. 

118. (Withdrawn) The method of claim 1 1 7, wherein the AUC is selected from the 
group consisting of at least about 10%, at least about 20%, at least about 30%, at least about 
40%, at least about 50%, at least about 60%, at least about 70%, at least about 80%, at least about 
90%, and at least about 100% greater than the AUC exhibited by a non-nanoparticulate 
formulation of the same active agent, administered at the same dosage. 

1 1 9. (Withdrawn) The method of claim 76 which does not produce significantly 
different absorption levels when administered under fed as compared to fasting conditions. 

1 20. (Withdrawn) The method of claim 119, wherein the difference in absorption of 
the active agent composition of the invention, when administered in the fed versus the fasted 
state, is selected from the group consisting of less than about 100%, less than about 90%, less 
than about 80%, less than about 70%, less than about 60%, less than about 50%, less than about 
40%, less than about 30%, less than about 25%, less than about 20%, less than about 1 5%, less 
than about 10%, less than about 5%, and less than about 3%. 
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121 . (Withdrawn) The method of claim 76, wherein administration of the composition 
to a subject in a fasted state is bioequivalent to administration of the composition to a subject in a 
fed state, when administered to a human. 

122. (Withdrawn) The method of claim 121, wherein "bioequivalency" is established 
by a 90% Confidence Interval of between 0.80 and 1 .25 for both C max and AUC, when 
administered to a human. 

123. (Withdrawn) The method of claim 121, wherein "bioequivalency" is established 
by a 90% Confidence Interval of between 0.80 and 1 .25 for AUC and a 90% Confidence Interval 
of between 0.70 to 1.43 for C max , when administered to a human. 
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APPENDIX B: EVIDENCE 

1 . U.S. Patent No. 5,302,401 to Liversidge et al.; 

2. U.S. Patent Application No. 2003/0077329 by Kipp et al.; 

3. PCT Application Publication No. WO 01/78505 by Brockbank et al.; and 

4. U.S. Patent Application Publication No. 2005/0004049 by Liversidge. 
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APPEND TX C: RELATED PROCEEDINGS 

No related proceedings are pending. 
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[57] ABSTRACT 
This invention discloses a composition comprised of 
nanoparticles having a surface modifier adsorbed on the 
surface *«=°f and a cryoprotectant associated Ihere- 

uffi nil "l ri n [i le ' y protectant cotJo- 
sition. A preferred surface modi: er , lyvir pyrrt 
done, and a preferred cryoprotectant is a carbohydrate 
such as sucrose. This invention further discloses a 
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compositions with a cryoprotectant, and tu a meinou , . , -., . 

for the preparation thereof sorbltan esters ' P°ly°*y«Wene alkyl ethers, e.g. 

rogol ethers such as cetomacrogol 1000, polyoxyethyl- 
BACKGROUND OF THE INVENTION 10 ene castor oil derivatives, polyoxyethylcne sorbitan 

Nanoparticles, described in U.S. Pat. No. 5,145,684, J*"* acid T , e " B ;' thc commercially available 
are panicles consisting of a poorly soluble therapeutic Twcms ™ •„ Polyethylene^ glycols.^ r^yoxycthylcnc 




j klrjfiitK-m-nal block copolymer derived 
Mia] addition of propylene oxide and ethyl- 
!0 cthylcncdiaminc, available from BASF, 
:ithin, dialkylcsters or sodium suUbsuccinic 
SUMMARY OF THE INVENTION 35 "jjj. su =" « Aerosol OT TM , which is a dioctyl ester of 

This invention is directed to a composite comprised CyanLid! D^onoT™ ' P, which is aTdiuiTlaury" 
a rar, I , h « g s rfac m Jifie. e i m u]fat w , b | e from DuPon ton TM X-2 

which is an alkyl aryl polyethcr sulfonate, available 
" 'im and Haas, Tween 80, which is a polyoxy- 



nt to allow the na . „„„,.„,,„, ,.„,.„„„„.,.,_„„„,., 

ophilized. Specialty Chemicals, and Carbowax TM 3350 and 934, 

J his invention further discloses a method of making whicn wc polyethylene glycols available from Union 

nanopanicles having a surface modifier adsorbed on the Carbide. Surface modifiers which have been found to be 

surface thereof and a cryoprotectant associated there- 45 particularly useful include Tetronic 908, the 

with, said method comprising contacting said nanopar- Tweens TM , Pluronic F-68 and polyvinylpyrrolidone. 

tides with the cryoprotectant for a ' ' 

conditions sufficient to allow the na 
lyophilized. 

DETAILED DESCRIPTION OF THE 50 d »=anoyl-N-melhylglucamide; 

INVENTION -J"* £-D-glucopyranos.de; 

n-decyl /3-D-maltopyranoside; 

rh is invention is directed to a composition comprised n-dodecyl /3-D-glucopyranoside; 

• • ' ' ' ..>..<— n -dodecyl 0-D-maltoside; 

>5 heptanoyl-N-methylglucamide 

>n an n-heplyl /3-D-glucopyranoside; 

be ly- n-heptyl /3-D-thioglucoside; 

ophilized. n-hexyl 0-D-glucopyranoside; 
The nanoparticles usefuljn the practice of this inven- 
Dn include a surface modi 




. nd preferably is mills. Processing , 
from 5-30% (w/w). It is preferred, but not essential, 30 kg/cm?) are typical of media milling, 
thai the surface modifier be present in the premix. The The surface modifier, if not present in the premix, 
concentration of the surface modifier can vary from must be added to the dispersion after attrition in an 
about 0. 1 to 90%, and preferably is 1-75%, more prefer- amount as described for the premix. Thereafter, the 
ably 10-60% and most preferably 10-30% by weight dispersion can be mixed, e.g., by shaking vigorously, 
based on the total combined weight of the drug sub- 35 Optionally, the dispersion can be subjected to a sonica- 

,„rt erf,,.- ,™re.~ -rt „, viscosity of lion step, e.g , using an ultrasonic power supply. For 

■an about 1000 example, the dispersion can be subjected to ultrasonic 
energy having a frequency of 20-80 kHz for a time of 
X used directly by wet grinding to about 1 to 120 seconds, 
ce the average particle size in the dispersion to less 40 The relative amount of therapeutic or diagnostic 
than 400 nm. It ,s preferred that the premix be used agent and surface modifier can vary widely and the 
directly when a ball mill is used for attrition. Altema- optimal amount of the surface modifier can depend for 
lively, the therapeutic or diagnostic agent and, option- example, upon the particular therapeutic or diagnostic 
™Hi!, mMi ,' ficr ' Ci "> b '~ dispersed in the liquid agent and surface modifier selected, the critical micelle 

" " l! " 11 " " ' " tration of the surface modifier ir it forms mi- 

he hydrophilic lipophilic balance (HLB) of the 
*. 'he melting point of the stabilizer, its water 
y, the surface tension of water solutions of the 
:r, etc The surface modifier preferably is pres- 

surface area of the therapeutic or diagnostic agent. The 



For media milling, the apparent viscosity of the pr, 
preferably is from about 100 to about 1000 centip 
For ball milling, the apparent viscosity of the pn 
preferably is from about 1 up to about 100 centip 



inding media for the particle size reduction 
« selected from rigid media preferably spheri- 
rticulate in form having an average size less 6: 
it 3 mm and, more preferably, less than about 
di media desirably can provide the particles of 





.ration, the effective The amount of cryoprotectant used in this method is 
iut 300nm, and more from about 0.5% to about 90%, preferably 1% to 50%, 
n. In some embodi- 5 and most preferably from about 2% to about 25% based 



of less than about 200 nm has been achieved. With refer- The following examples further illustrate the ........ 

ence to the effective average particle size, it is preferred ,i on and are not to be construed as limiting of the sped- 
that at least 95% and, more preferably, at least 99% of fication and claims in any way 

the particles have a particle size less than the effective 10 

average, e.g., 400 nm. In particularly preferred embodi- EXAMPLE 1 

ments, essentially all of the particles have a size less than Nanoparticulate Danazol Dispersions 

400 nm. In some embodiments, essentially all of the . , .. " . ,„ 

particles have a size less than 250 nm. . A ""noparticulate dispersion of Danazol was lyophi- 

Lyophilization is the process of freeze-drying a com- 15 ^ ^™c^Twm P &Ti^^*^nia^'^ 

tfa'sublimaion^r thrfroz"n'watIr!\su^ K und V e°' V r? raean P an ' c fe diameter was initially 185 nm. Unmodi- 

duced pressure conditions. The process is well known *" led dls P crsion 0 ml) was lyophilized and reconstituted 

Cryoprotecants'^cryoprotective agents or com- 20 had a raMn P anide 5 ™ of 250 nm. Thl: original and 

pounds) are agents that protect chemical compounds, reconstituted dispersions were analyzed using a 

cells, or tissues from the deleterious effects of freezing HIAC/ROYCO instrument. The results revealed a 

that may accompa^ I, philiza i , In the aseofnan, *'' n,h am increase in the number of panicles above 10 

particles, cryoprotc nts proteel >f H m d d ion (> 1 7,500 vs. <2000 

tion caused by the process of lyophilization, namelv 25 in ,he origin"! dispersion), 
freeze-drying. 

Exemplary cryoprotectants include carbohydrates original dispersion, I 

---*----' Me, sugar alcohols such as *"•■ """"" 





les to be lyophilized. Cryoprotectants 
amount of 0.5% to 90%, prefcral 

1-50%, and most preferably in an amount of 

to about 25%, based on the total weight of the nanopar- Fr°m those three solutions above, a number of 6 mL 

ticulate suspension. 40 vials with 1 mL of each (about 10 vials of each solution) 

A method for the preparation of a nanopaniclc com- were filled and prepared for freeze-drying according to 

introducing a therapeutic or diagnostic agent, a liquid Prefreezing: +5* C. for one hour. 

ifier into a grinding vessel; wet grinding to reduce the 45 hold for 2 hours. 

particle size of the therapeutic or diagnostic agent to Primary Drying: Engage vacuum at B0 microns and 

less than about 400 nm; and separating the particles and raise shelf temperature to - 30' C. Hold at these 

optionally the liquid medium from the grinding vessel conditions for 1 6 hours. 

example, by suction, filtration Secondary Drying: Decrease vacuum to 40 microns 



cles thereafter. The liquid medium, most often water, The vials were then slop 

can serve as the pharmaccutically acceptable carrier. dryer. 

The method preferably is generally carried out under Upon visual examinal 

This invention further discloses a method of making Therefore, it was deduce 

nanoparticles having a surface modifier adsorbed on the P VP alone at different co 



protectant fo 



This method involves the 



Using tins strategy, vials were loaded as in the previ- 



1) 5% w/w Danazol/1.5 w/w PVP (neat) 

2) l+0.02%w/vTweenSO 

3) 1 + 2% w/v Mannitol 

4) 1 + 2% w/v Sucrose 5 
Modifications to the freeze-drying cycle consisted of 

1) increasing the duration of freezing from +5" C to 
-45' C. from 1 hour to 1.5 hours and 2) all other cycle 
parameters remained the same. 

Upon reconstitution, it was observed that the sucrose 
containing solution appeared mos 
terial. The others did not. There 
sucrose to the Danazol/PVP sr. 
what the other excipients could not. 

EXAMPLE 4 

The following solutions were prepared accor 
the methods in the above Examples. 

1) Danazol (5%), 1.5% PVP (unlyophUized) 

2) Danazol (5%), 1.5% PVP (freeze dried) 

3) Danazol (5%), 1.5% PVP (freeze dried-2) 



aze growth during lyophilization. 

>f the present invention and is not 
ng. Numerous other variations am 
>e effected without departing fron 
cope of the present invention. 



ol (5%), 1. 



5) Danazol (5%), 1.5% PVP, 2% Mannitol 

6) Danazol (5%), 1.5% PVP, 2% Sucrose 
After lyophilization (except for Sample 1), the sat 

pies were analyzed by HIAC/Royco. The results are 

Table 1. The data presented represents the average of lyophilizing said nanoparticle-cryoprotcctant 
niimher nf narticUc />mitit~t h 3u j nn a m » n 35 position. 

4 The method of claim 3 wherein : 




m and 100 um, respectively. 
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CYCLOHEXANEDIOL CRYOPROTECTANT COMPOUNDS 



[0001] This invention was made with government support under grant 
5 number Cooperative Agreement Number 70NANB7H3071, awarded by the 
Department of Commerce. The government has certain rights in the invention. 
BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0002] This invention relates to particular cyclohexanediol molecules and 
1 0 their use as cryoprotectants. 

2. Description of Related Art 

[0003] Cryobiology may be defined as the study of the effects of 
temperatures of lower than normal physiologic ranges upon biologic systems. During 
the past half-century the fundamentals of the science of cryobiology have evolved to 

15 the point where low temperatures are now used extensively as a means to protect and 
preserve biological systems during enforced periods of ischemia and hypoxia. In 
practice, preservation is achieved using either hypothermia without freezing, or 
cryopreservation in which the aqueous system sustains a physical phase change with 
the formation of ice. Survival of cells from the rigors of freezing and thawing in 

20 cryopreservation procedures is only attained by using appropriate cryoprotective 
agents (CPAs) and in general, these techniques are applicable to isolated cells in 
suspension or small aggregates of cells in simple tissues. More complex tissues and 
organs having a defined architecture are not easily preserved using conventional 
cryopreservation techniques, which is principally due to the deleterious effects of ice 

25 formation in an organized multicellular tissue. Simply freezing cells or tissues results 
in dead, nonfunctional materials. 

[0004] The modem era of cryobiology really began with the discovery of the 
cryoprotective properties of glycerol as reported by Polge et al., "Revival of 
Spermatazoa After Vitrification and Dehydration at Low Temperatures," Nature, 

30 164:666(1949). Subsequently, Lovelock et al., "Prevention of Freezing Damage to 
Living Cells by Dimethyl Sulfoxide," Nature. 183:1394 (1959), discovered that 
dimethyl sulfoxide was also a cryoprotectant, and despite the wide range of 
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compounds now known to exhibit cryoprotective properties, it is still the most widely 
used compound to date. 

[0005] A review of the principles of cryobiology can be found in 
Brockbank, Principles of Crvopreserved Venous Transp lantation. Chapter 10, 
"Essentials of Cryobiology" (1995). A basic principle of cryobiology is that the 
extent of freezing damage depends upon the amount of free water in the system and 
the ability of that water to crystallize during freezing. Many types of isolated cells 
and small aggregates of cells can be frozen simply by following published procedures, 
but obtaining reproducible results for more complex tissues requires an understanding 
of the major variables involved in tissue cryopreservation. Major variables involved 
in tissue freezing include (1) freezing-compatible pH buffers, (2) cryoprotectant 
choice, concentration and administration, (3) cooling protocol, (4) storage 
temperature, (5) warming protocol and (6) cryoprotectant elution. 

[0006] Many cryoprotectants have been discovered. See, for example, 
Brockbank, supra. Cryoprotectant selection for cryopreservation is usually restricted 
to those that confer cryoprotection in a variety of biological systems. On occasion, 
combinations of cryoprotectants may result in additive or synergistic enhancement of 
cell survival. Comparison of chemicals with cryoprotectant properties reveals no 
common structural features. These chemicals are usually divided into two classes: (1) 
intracellular cryoprotectants with low molecular weights that penetrate cells, and (2) 
extracellular cryoprotectants with relatively high molecular weights (greater than or 
equal to sucrose (342 daltons)) which do not penetrate cells. Intracellular 
cryoprotectants, such as glycerol and dimethyl sulfoxide at concentrations from 0.5 to 
3 molar, are effective in minimizing cell damage in many slowly frozen biological 
systems. Extracellular cryoprotective agents such as polyvinylpyrrolidone or 
hydroxyethyl starch are often more effective at protecting biological systems cooled at 
rapid rates. 

[0007] What is still desired are improved cryoprotectant materials that 
increase cell viability during cryopreservation. 
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SUMMARY OF THE INVENTION 
[0008J It is therefore one object of the present invention to provide a 
cryoprotectant material that effectively protects cells during cryopreservation and 
achieves increased cell viability upon warming from a frozen state. 

[0009] It is still a further object of the present invention to provide a 
cryoprotectant material that is capable of obtaining consistent and reproducible results 
in cryopreserving cells and tissues. 

[0010] It is a still further object of the present invention to provide a 
cryoprotectant material that is able to work in conjunction with naturally occurring 
anti-freeze proteins (AFPs) to promote survival of cells after freezing in a cumulative 

[0011] These and other objects are achieved by the present invention, which 
relates to the use of newly discovered cryoprotectant compounds. In particular, the 
invention relates to the use of cyclohexanediol compounds, specifically the cis or 
trans forms of 1 ,3-cyclohexanediol (1 ,3CHD) and 1 ,4-cyclohexanediol (1 ,4CHD), and 
their racemic mixtures, as cryoprotectants in preserving living cells. 

[0012] In the invention, cells to be cryopreserved are protected against the 
effects of cryopreservation by bringing the cells into contact with a cryopreservation 
composition containing at least one cyclohexanediol compound, and subsequently 
reducing the temperature of the cells to the cryopreservation temperature. 

[0013] Also in the invention, the cryopreservation composition preferably 
comprises not only at least one cyclohexanediol compound, but also at least one 
additional cryoprotectant compound and/or at least one anti-freeze protein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Figure 1 is a flow chart summarizing the cryopreservation procedure 
utilized in obtaining the results summarized in this application. 

[0015] Figures 2-3 are plots of relative cell viability after freezing using 
CHD compounds in conjunction with conventional cryoprotective agents. 

[0016] Figures 4-5 are plots of relative cell viability after freezing using 
CHD compounds in conjunction with anti-freeze proteins. 
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DETAILED PESCRJPTION OF PREFERREP EMBQPtMENTS. 
[0017] The inventors have discovered two new compounds exhibiting 
cryoprotective activity, 1,3-cyclohexanediol (1.3CHD) and 1,4-cyclohexanediol 
(1.3CHD). The inventors have also discovered that these compounds are able to work 
5 in conjunction with naturally occurring anti-freeze proteins (AFPs) to promote 
survival after freezing in a cumulative manner. 

[0018] Cryopreservation, i.e., the preservation of cells by freezing, in the 
present invention may be effected in any conventional manner. By "freezing" as used 
herein is meant temperatures below the freezing point of water, i.e., below 0°C. 
10 Cryopreservation typically involves freezing cells to temperatures well below 

freezing, for example to -130°C or less. The cryopreservation temperature should be 
less than -20°C, more preferably -80°C or less, most preferably -130°C or less. 

[0019] The cells to be cryopreserved using the CHD cryoprotectant 
compounds of the invention may be in suspension, may be attached to a substrate, 
15 etc., without limitation. 

[00201 In the method of the invention, the cells to be protected during 
cryopreservation are first brought into contact with a cryopreservation composition. 
By being brought into contact with the cryopreservation composition is meant that the 
cells are made to be in contact in some manner with the cryopreservation composition 
20 so that during the reduction of temperature to the cryopreservation temperature, the 
cells are protected by the cryopreservation composition. For example, the cells may 
be brought into contact with the cryopreservation composition by filling the 
appropriate wells of a plate to which the cells to be protected are attached, by 
suspending the cells in a solution of the cryopreservation composition, etc. 
25 [0021] The cells to be cryopreserved should also preferably be in contact 

with freezing compatible pH buffer comprised most typically of at least a basic salt 
solution, an energy source (for example, glucose) and a buffer capable of maintaining 
a neutral pH at cooled temperatures. Well known such materials include, for example, 
Dulbecco's Modified Eagle Medium (DMEM). This material may also be included as 
30 part of the cryopreservation composition. 

[0022] The cryopreservation composition of the invention must contain at 
least one cyclohexanediol (CHD) compound, for example the cis or trans forms of 
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1,3-cyclohexanediol or 1,4-cyclohexanediol and racemic mixtures thereof. 
Preferably, the CHD compound is present in the cryopreservation composition in an 
amount of from, for example, 0.05 to 2.0 M, more preferably from 0. 1 M to 1 .0 M. 

[0023] The cryopreservation composition also preferably includes a solution 
5 well suited for organ storage. The solution can include the buffers discussed above. 
A particularly preferred solution is, for example, EuroCollins Solution comprised of 
dextrose, potassium phosphate monobasic and dibasic, sodium bicarbonate and 
potassium chloride. 

[0024] In a further embodiment of the invention, the cryopreservation 

1 0 composition contains not only the CHD compound, but also at least one additional 
cryoprotectant compound. These additional cryoprotectant compounds may include, 
for example, any of those set forth in Table 10.1 of Brockbank, supra, including, but 
not limited to, acetamide, agarose, alginate, 1-analine, albumin, ammonium acetate, 
butanediol, chondroitin sulfate, chloroform, choline, dextrans, diethylene glycol, 

15 dimethyl acetamide, dimethyl formamide, dimethyl sulfoxide (DMSO), erythritol, 

ethanol, ethylene glycol, formamide, glucose, glycerol, oc-glycerophosphate, glycerol 
monoacetate, glycine, hydroxyethyl starch, inositol, lactose, magnesium chloride, 
magnesium sulfate, maltose, mannitol, mannose, methanol, methyl acetamide, 
methylformamide, methyl ureas, phenol, pluronic polyols, polyethylene glycol, 

20 polyvinylpyrrolidone, proline, propylene glycol, pyridine N-oxide, ribose, serine, 
sodium bromide, sodium chloride, sodium iodide, sodium nitrate, sodium sulfate, 
sorbitol, sucrose, trehalose, triethylene glycol, rrimemylamine acetate, urea, valine, 
xylose, etc. This additional cryoprotectant compound is preferably present in the 
cryopreservation composition in an amount of from, for example, 0.1 M to 10.0 M, 

25 preferably 0.1 to 2.0 M. 

[0025] In a still further embodiment of the invention, the cryopreservation 
composition includes the CHD compound, with or without an additional 
cryoprotectant compound, and also includes an anti-freeze protein/peptide (AFP). 
AFPs also include anti-freeze glycoproteins (AFGPs) and insect anti-freeze, or "thermal 

30 hysteresis" proteins, (THPs). Naturally occurring AFPs are believed to be able to bind 
to the prism face of developing ice crystals, thereby altering their formation. For the 
fishes and insects in which these proteins occur, it means a depression of their 
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freezing point so they are able to survive under conditions that would normally cause 
their body fluids to freeze. 

[0026] Any of the well-known AFPs may be used in the present invention in 
this regard. See, for example, Sicheri and Yang, Nature, 375:427-431, (1995), 
5 describing eight such proteins. Most preferably, the AFP may be, for example, AFPI 
(AFP type I), AFPHI (AFP type HI) and/or AFGP. 

[0027] The AFPs may be present in the cryopreservation composition in an 
amount of from, for example, 0.01 to 1 mg/mL, more preferably 0.05 to 0.5 mg/mL, 
of composition, for each AFP present 

10 [0028] Once the cells have been contacted with the cryopreservation 

composition, the cells may then be frozen for cryopreservation. The cryopreservation 
and subsequent warming of cells may be conducted in any manner, and may utilize 
any additional materials, well known in the art. Preferred embodiments are described 
in the following discussion and the Examples set forth below. 

15 [0029] The cooling (freezing) protocol for cryopreservation in the present 

invention may be any suitable type. Many types of cooling protocols are well known 
to practitioners in the art. Most typically, the cooling protocol calls for continuous 
rate cooling from the point of ice nucleation to -80°C, with the rate of cooling 
depending on the characteristics of the cells/tissues being frozen as understood in the 

20 art (again, see Brockbank, supra). The cooling rate may be, for example, -0. 1 °C to - 
1 0°C per minute, more preferably between -1°C to -2°C per minute. Once the cells are 
cooled to about -80°C by this continuous rate cooling, they can be transferred to liquid 
nitrogen or the vapor phase of liquid nitrogen for further cooling to the 
cryopreservation temperature, which is below the glass transition temperature of the 

25 freezing solution (again, typically -130°C or less). 

[0030] Once cryopreserved, the cells will subsequently be rewarmed for 
removal of the cryopreserved cells from the cryopreserved state. The warming 
protocol for taking the cells out of the frozen state may be any type of warming 
protocol, which are well known to practitioners in the art. Typically, the wanning is 

30 done in a one-step procedure in which the cryopreserved specimen is placed into a 
water bath (temperature of about 37-42°C) until complete rewarming is effected. 
More rapid wanning is also known. 
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[0031] Most preferably, the cryopreserved cells, particularly cryopreserved 
cells fixed to a substrate, are warmed by way of the methods described in co-pending 
U.S. Application No. 60/197,670 filed April 1 7, 2001, entitled "Novel Warming 
Method of Cryopreserved Specimens," incorporated herein by reference in its entirety. 
5 These methods include a two-step warming protocol, with or without the use of a heat 

[0032] The cryopreservation composition of the present invention that 
includes at least one CHD compound is surprisingly able to increase the survival of 
cryopreserved cells upon freezing in a cumulative manner. The following examples 
10 illustrate the surprising utility of the CHD compounds as a cryoprotectant. 




[0033] A primary cell strain called AV5 was used for these experiments. 
AV5 cells are derived from porcine heart valve leaflets. Hearts were obtained from 

15 pigs and the heart valve leaflets were then removed and washed several times with 
sterile phosphate-buffered saline (PBS). Small pieces (~1 mm 2 ) were cut and placed 
into a 24-well microliter plate coated with 0.2% gelatin. Dulbecco's Modified Eagle's 
Medium (DMEM) with 10% fetal calf serum (FCS) was added to just cover the 
bottom of the well and the plate was left at 37°C with 5% C0 2 in air until visible 

20 outgrowth occurred. 

[0034] Outgrowth was allowed to continue until cells filled the well at 
which time the cells were removed from the well using trypsin and placed into a small 
tissue culture flask. Once the flask reached confluency, the cells were again removed 
with trypsin and stored in 10% dimethyl sulfoxide (DMSO) at -135°C. 

25 [0035] To evaluate the cryoprotective capabilities of the CHD compounds, 

the protocol of Figure 1 was followed. AV5 cells were plated the day before each 
experiment at 25,000 cells/well. At the beginning of each experiment, the plate was 
placed on ice and the cells were exposed to mannitol prior to loading the various 
cryopreservation compositions. 

3 0 [0036] All of the cryopreservation compositions were formulated in 

EuroCollins Solution, consisting of dextrose, potassium phosphate monobasic and 
dibasic, sodium bicarbonate and potassium chloride. The plates were then cooled at 
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the rate of -1 .0°C/min to -80°C, and then further cooled with liquid nitrogen vapor and 

stored overnight at -135°C. 

[003 7] The next day the plate was removed and wanned to ~4°C at which 

point it was put back on ice. During warming, 1 50 ul of 0.5 M marmitol in cell 
5 culture media was added to the cells. Once back on ice, the cryoprotectant/mannitol 

mixture was removed. The cells were washed twice with 0.5 M mannitolAnedia and 

twice withDMEM (10%FCS). 

[0038] Cell viability was then determined using the non-invasive metabolic 

indicator Alamar Blue (Trek Diagnostics). Alamar Blue is a fluorescent dye that 
10 measures the oxidation/reduction reactions within cells, and thus is indicative of the 

overall viability of the cells after exposure to cryoprotective agents. A volume of 20 

|il Alamar Blue was added to cells in 200 ul of DMEM (10%FCS) and the plate was 

incubated at 37°C for 3 hours. Fluorescence from Alamar Blue was read in a 

fluorescent microplate reader (Fmax fluorescent microplate reader by Molecular 
1 5 Dynamics) using an excitation wavelength of 544 nm and an emission wavelength of 

590 nm. 

[0039] The first set of experiments involved using two CPA compositions, 
either 1 M dimethyl sulfoxide (DMSO) (left bar of graph at each concentration of 
1.3CHD in Figure 2 and 1,4CHD in Figure 3) or a combination of DMSO, formamide 

20 and propanediol at a final concentration of 1 M (right bar of graph at each 

concentration of 1.3CHD in Figure 2 and 1,4CHD in Figure 3). Concentrations 
varying from 0 to 1 M of 1.3CHD and 0 to 1 M 1 ,4CHD were added to these two 
separate CPA compositions for additional experiments. Cell viability was assessed 
using the assay described above. 

25 [0040] The results are graphically summarized in Figures 2 and 3. Figure 2 

relates to 1.3CHD, while Figure 3 relates to 1,4CHD. For each, the data was 
normalized to the conventional cryoprotectant alone and is the mean (+/- SEM) of 12 
replicates. As shown in these two Figures, in the presence of varying concentrations 
of both CHD molecules, viability was significantly increased over the comparative 

30 cryopreservation compositions that contained only the conventional cryoprotectants 
Without a CHD compound (i.e., concentration of 0.00 CHD). 
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[0041] Similar results to the foregoing for AV5 have been obtained with 
other cell types, including (1) A10, an established cell line of smooth muscle cells 
derived from rat thoracic aorta and (2) J15, a primary cell strain of smooth muscle 
cells derived from rabbit jugular veins. 
5 Example 2 

[0042] In this Example, an anti-freeze protein (AFP) was added to the 
cryoprotective composition. Varying concentrations of three different AFPs (AFPI, 
AFPm and AFGP) were used along with 1 M DMSO and either 0.25 M 1.3CHD 
(Figure 5) or 0.5 M 1.4CHD (Figure 4). Again, the protocol of Figure 1 was 
10 followed. The data were normalized to the comparative conventional cryoprotectant 
alone (i.e„ DMSO alone), and the results are presented in Figures 4 and 5. 

[0043] hi Figure 4, the relative cell viability of AV5 cells after freezing 
using a combination of 1 .4CHD/AFPI/DMSO is summarized. Concentrations of the 
constituents included 0.5 M 1,4CIID, 0.1 mg/mL AFPI and 1 M DMSO. The graph 
15 depicts viability in the presence of 1 M DMSO alone or in combination with 1 ,4CHD 
or 1.4CHD plus AFPI at the above concentrations. Data was normalized to the 
conventional cryoprotectant (DMSO) alone and is the mean (+/- SEM) of 3 replicates. 

[0044] In Figure 4, the results demonstrated the increased viability of the 
cells upon addition of the CHD molecule as compared to the conventional 
20 cryoprotectant alone and a further increase in viability upon addition of the AFPI 

protein to the conventional cryoprotectant/CHD mixture. Thus, a cumulative effect in 
the presence of AFP and CHD was demonstrated. 

[0045] In Figure 5, the relative cell viability of AV5 cells after freezing 
using a combination of 1,3CHD, DMSO and three different AFP proteins is 
25 summarized. Concentrations of the constituents included 0.25 M 1,3CHD, 1 M 

DMSO and 0.1 mg/mL for each AFP protein (left bar of graph is with AFPI, middle 
bar of graph is with AFPIE, and right bar of graph is with AFGP). Data was 
normalized to the DMSO alone and is the mean (+/- SEM) of 3 replicates. 

[0046] From the data of Figure 5, AFPI appears to confer the best protection 
30 to the cells in this Example as observed by an increase in cell viability as compared to 
the conventional cryoprotectant alone or to the conventional cryoprotectant/CHD 
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mixture. This cumulative increase in viability is not observed in the presence of the 
AFPs plus a conventional cryoprotectant alone (i.e., without the CHD present). 

[0047] While this invention has been described in conjunction with specific 
embodiments thereof, it is evident that many alternatives, modifications and variations 
5 will be apparent to those skilled in the art. Accordingly, the preferred embodiments of 
the invention as set forth herein are intended to be illustrative only, and not limiting. 
Various changes may be made without departing from the spirit and scope of the 
invention as defined in the following claims. 
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WHAT IS CL AIMED Ig : 

1 . A method of ctyopreserving cells, comprising bringing the cells into 
contact with a cryopreservation composition containing at least one cyclohexanediol 
compound, and subsequently reducing the temperature of the cells to a 

5 cryopreservation temperature. 

2. A method according to claim 1 , wherein the at least one 
cyclohexanediol compound is selected from the group consisting of the cis or trans 
forms of 1,3-cyclohexanediol and 1,4-cyclohexanediol, and racemic mixtures thereof. 

3 . A method according to claim 1 , wherein the cyclohexanediol 

10 compound is present in the cryopreservation composition in an amount of from 0.05 
to 2.0 M. 

4. A method according to claim 1, wherein the cryopreservation 
composition further contains at least one additional cryoprotectant compound. 

5. A method according to claim 4, wherein the at least one additional 
15 cryoprotectant compound is selected from the group consisting of including 

acetamide, agarose, alginate, 1-analine, albumin, ammonium acetate, butanediol, 
chondroitin sulfate, chloroform, choline, dextrans, diethylene glycol, dimethyl 
acetamide, dimethyl formamide, dimethyl sulfoxide (DMSO), erythritol, cthanol, 
ethylene glycol, formamide, glucose, glycerol, a-glycerophosphate, glycerol 

20 monoacetate, glycine, hydroxyethyl starch, inositol, lactose, magnesium chloride, 
magnesium sulfate, maltose, mannitol, mannose, methanol, methyl acetamide, 
methylformamide, methyl ureas, phenol, pluronic polyols, polyethylene glycol, 
polyvinylpyrrolidone, proline, propylene glycol, pyridine N-oxide, ribose, serine, 
sodium bromide, sodium chloride, sodium iodide, sodium nitrate, sodium sulfate, 

25 sorbitol, sucrose, trehalose, triethylene glycol, trimethylamine acetate, urea, valine 
and xylose. 

6. A method according to claim 4, wherein the at least one additional 
cryoprotectant compound is present in the cryopreservation composition in an amount 
of from 0.1 to 10.0 M. 

30 7. A method according to claim 1 , wherein the cryopreservation 

composition further contains at least one anti-freeze protein. 
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8. A method according to claim 7, wherein the anti-rreeze protein is 
present in the cryopreservation composition in an amount of from 0.01 to 1 mg/mL of 
the cryopreservation composition. 

9. A method according to claim 4, wherein the cryopreservation 
composition further contains at least one and-freeze protein. 

10. A method according to claim 1, wherein the cryopreservation 
temperature is -20°C or less. 

11. A cryopreservation composition comprising at least one 
cyclohexanediol compound and at least one additional cryoprotectant compound. 

12. A cryopreservation composition according to claim 1 1 , wherein the at 
least one cyclohexanediol compound is selected from the group consisting of the cis 
or trans forms of 1,3-cyclohexanediol and 1,4-cyclohexanediol, and racemic mixtures 
thereof. 

13. A cryopreservation composition according to claim 1 1 , wherein the 
cyclohexanediol compound is present in the cryopreservation composition in an 
amount of from 0.05 to 2.0 M. 

14. A cryopreservation composition according to claim 1 1, wherein the at 
least one additional cryoprotectant compound is selected from the group consisting of 
acetamide, agarose, alginate, 1-analine, albumin, ammonium acetate, butanediol, 
chondroitin sulfate, chloroform, choline, dextrans, diethylene glycol, dimethyl 
acetamide, dimethyl formamide, dimethyl sulfoxide (DMSO), erythritol, ethanol, 
ethylene glycol, formamide, glucose, glycerol, a-glycerophosphate, glycerol 
monoacetate, glycine, hydroxyethyl starch, inositol, lactose, magnesium chloride, 
magnesium sulfate, maltose, mannitol, mannose, methanol, methyl acetamide, 
methylformamide, methyl ureas, phenol, pluroru'c polyols, polyethylene glycol, 
polyvinylpyrrolidone, proline, propylene glycol, pyridine N-oxide, ribose, serine, 
sodium bromide, sodium chloride, sodium iodide, sodium nitrate, sodium sulfate, 
sorbitol, sucrose, trehalose, triethylene glycol, trmemylamine acetate, urea, valine 
and xylose. 

15. A cryopreservation composition according to claim 1 1 , wherein the at 
least one additional cryoprotectant compound is present in the cryopreservation 
composition in an amount of from 0. 1 to 10.0 M. 
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16. A cryopreservation composition according to claim 1 1 , wherein the 
cryopreservation composition further contains at least one anti-freeze protein. 

17. A cryopreservation composition according to claim 1 6, wherein the 
anti-freeze protein is present in the cryopreservation composition in an amount of 

5 from 0.01 to 1 mg/mL of the cryopreservation composition. 

18. A cryopreservation composition according to claim 1 1 , wherein the 
cryopreservation composition further contains at least one anti-freeze glycoprotein. 

19. A cryopreservation composition according to claim 1 8, wherein the 
anti-freeze glycoprotein is present in the cryopreservation composition in an amount 

10 of from 0.01 to 1 mg/mL of the cryopreservation composition. 



Cells in 50 \xi media 
(cells plated the night before) 

I 

The next day the plate is left on ice for loading CPA 
I 

Add 50 fil 0.50M mannitol to all wells 
I 

Remove mannitol/media 
\ 

Wash wells with 100 of final CPA concentration 
I 

Add 100 ijlI of final CPA concentration to appropriate wells 
\ 

Cool plate at -1.0 °C/min. to -80 °C 
I 

Leave plate at -135 °C overnight 
I 

Plate is removed from freezer and warmed to ~4 °C; 
150 |il 0.5M mannitol/media (warmed to 37 °C) is added during thawing 

1 

Put the plate on ice and remove mannitol/CPA 
I 

Wash wells 2x with 100 mJ 0.5M mannitol 
I 

Wash wells 2x with 100 |xl DMEM (10%FCS) 
I 

Leave 200 fil DMEM (10%FCS) in well for Alamar Blue assay 
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preferably have ao effective average par- 
ricle s>x «f less than about 2 microns. 
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(pending), which is a conli Iit>n < 

Nn 05/51 5.346, filed , a Mar. 11, IW. now LIS Fill N 
6,432,381. 

FIELD OF TFIE INVENTION 
[IH»lit] 15 i [ I! i I 1 I I 

lii.ns of griscotulvin, comprising griscolnlvin panicles ha 

I V I 1 II 



11A( KGROUNI) Ol Till: IN 
[D004] I, Background Regarding Nanoparticulate Ai 



wl i" U.S. Pal. No. 5.145.6M l"llic '0,84 patent"), w 
s csinsisling ol' a poorly , lul 1 llu r ipuiln or drag 



Fat No 5 172 -Mr Nin, i irlionl 1. IX i .a i Mi 

■ r i % I i i v n , I I I 

Pool and Lymphatic System Imaging;" U.S. Pal No 5,500, 
201 ior"Nancparlicnlalc Diagnostic I timers as X Kay Con- 
Irast Agcnls for Blood Pool and Lymphatic System ' 
in S ;" U.S. Pal. No. 5,518,738 lor "NanopamculaR NSAII) 
formulations;" U.S. Pal. No. 5,521,215 lor ' Nanoparlioi 
late lododipamide Derivatives for Use as X-Ray C ontra: 
Agents;" U.S. Pal. No. 5,525 328 r , r | 1 ^ [ - 
noslic Dialrizoxy Ester X-Ray Contrast Agents for Bloc 

Pool and Lymphatic s wging 'Us Pal No 5,51 

131 tor 'Trocar ot Preparing X-Ray Contrast Compositions 
Containing Nanoparu'clcs;" U.S. Pal. No. 5,552,160 for 
"Surface Modified NSA1D Nanoparticles;" U.S. Pal. 



[0001,] ' 



stances;" and U.S. Pat. No. 5,510,118 for "Process of 

Plcpaiinc. Fhc.iapculi.. Compositions ( omaniing Nanopai- 
tides." These patent- do no! describe mcilnids of making 
muioparliculatc griseofulvin. 

[1)007] N n I I live m i! np oi n re Is. 

I j 1 Its: 

ol Kuoe Cloud Point Modifiers In Prevail Panicle Aggre- 
gation During Sterilization;" US S'al. No 5,502,101 to, 

M Mod who ' rlieleSi/c C.rowlh During I. vophili/a- 
lion;" U.S Pal N. ■ 7 luf "X-Ray . "In 1 . m 



50,931 lb- "Porn 



• Snltaled Niin-oiiia Hlock Copolymer Surlac 
xr Coalings lor Nanoparliole ("ornposilions, 
3. 5,571,536 for "Formulations of Com 



ss I, i N. v. 1 I . imulali. n I oi Nanop.rl Hi *.| 
Blood Pool Contrast Agents Using High Molecular Weight 
Non-ionic Surfactants;" U.S. Pat. No. 5,328,404 for 



luce Nanoparticle Aggregation, 



0.5352,459 for "Use. 



U.S. Pal. N S24 I 

pa, ill CI ■ -, t ii I 
fur Making Nanoparticulate X-Ray Blood Pool 



in Digestible Oils or Fatty 
Acids;" U.S. Pat. No. 5,573,749 for "Na 
noslic Mivcd Carl.oxvlo Auvdrides as X Kay Contrast 
Agents for Blood Pool and Lymphatic System Imaging;" 
U.S. Pat. No i_573 'la I i , a Ok Imaging X-Rav 
Contrast Agents;" U S. Pal. No 5,573, 7x3 lor - Redispcrsiblc 
Naaopanicnlalc Lolrn Mall lees With Protective Overcoats;" 
! , , i V I , | 1 . 1 I ' i 

the GI Tract Using Nanoparticle S ibilized b Hi I 
Molecular Weight, Linear Polyfelbyleoe Oxide) Polymers;" 
U.S. Pat. No. 5,585,108 for "Formulations of Oral Cm- 
I ill herapenli er i i nl i lb Ph 

maceutically Acccpl.il.fc C lays," U.S. Pal. No. 5,587,143 lor 

1 nyl I. Ptliylcm in PI ' • polymci Sin 

fjclanls as Slahili/.er Coalings lor Nanopailicu laic Compo- 
sitions;" L S Pal No 5.591 156 1 I Milled Na I sen with 
Hydroxy-propyl Cellulose as Dispersion St 
Pat. No. 5,593,657 for "Novel Barium Sal 
Stahili dbyNo us and ynioni itabilt/.crs," U S Pal 
No, 5,622,938 for "Sugai Based Surfactant for Nanocrys- 
lals," U.S. Pal. No 5,028,981 [oi -Impioved lormulatious 
of l lr.il I > II ' l I 

and Oral Gastrcintc I llierapeutu g. nls,' US Pat No. 
5,643,552 lor "Nanoparticulate D n i ill II I i 
Anhydrides as X-Ray Contrast Agents for Blood Pool and 
Lymphatic System Imaging;" U.S. Pal. No. 5.715,355. for 
-Continuous Method of Grinding Pharmaceutical Suli- 
stances;" U.S. Pat. No. 5.715,91') for N m. particles Con- 
taining the R(— ILnanliomcr of Ibupiolcn," U.S. Pal. No. 
5,747,001 for "Aerosols! tainii I lometltasone Nano- 
paitiele Dispersions;" U.S. Pat. No. 5,834,025 for "Reduc- 
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[0018J Half the mcdii 
stream in 10 to 20 hours: 
faeces. This means the a 
Griscofulvin should be c 
has completely gone bi 



cleared from skin and 



; stopped. Side effects of 
gastrointestinal upset, 
, vomiting, Heartburn, cramps, flatulence, 
, diarrhea or loose stools, and furred tongue; 
■ throat; skin rash (increased sun . 



il require lubili/in ) I n l lanea 

the properties of the active ap.oiit it: addition, ilia solvents 
required to sohibilize the active agent can have undesirable 

|0()2.V U.S. Fat. No. $,785,176 lor "Solid lipid particles. 

particles of bioactivc agents ..ml niclhoJs for Ihe manufac- 
ture and use thereof," issued on Jul. 28, 1998, describes a 
process for malum; solid lipid particles (SI IS). Hie pn 



inchulinp increased frccpiency and 
system disturbance, including blurred 
depression, nightmares, fai ' 



100191 se li 1 1 I li villi 1 elai ,■ 

silt 1 ! 1 aa i li r it! U i 1 III 1 vitamin I', per 
da> v. is reported to inorea looj kvcLs of pris ot ilviu 
thin four wc i i Mrcn allowing the drug dose to be 
cut in half. Reducing the amount of griseofulvin should 



crystalline products, are no lor 
ullramicrocrvslalline fonn of griseo 
Cim-Pl-.fi ™ (Pcdinol). (fulviein I 
Orisactin Ultra ™ (Wyclh Ayersl). Ihi 

crystalline products, arc no longer rr 




elted agent and dit 

nllnwiniealion: arid (d) cooling the horn 
until solid particles are formed by rcc 



[0024] U.S. 

proTSforth . . 
Oct. 11, 1994, respectively, 



, which can change Ihe properties of 
5,449,521 and 5,354,560, both for 
Sep. 12, 1995, and 



m-drying Ihe product 



a reduced heat of fusion, a 



|lll)25] finally, U.S. Fat No, 5,705,194 for "Pharmaceu- 
tical compositions containing polyalkylcnc block copoly- 
swhlel at pi III mpei lur n i ' 

itical composition which gels 



effective solubilizir 



isislinc it i uli s ria, lam tr 1 eer 0. r, , s 
binations thereof. The effective solubilizing amount of th« 
least one hydrophilic surfactant is an amount effective 
partially or fully sohibilize the pharmaceutical active ing 



I ' f i r [ n 'si I'll I ' k 

oxymelhylcne group, anal a therapeutic agent. 

i i tit 

and haviag Ihe block copolymer adsorbed o 
'lilt i - !,| nsi n in a solution ot 11 r :k co| nk 

[002fi] 



of the block 
phosphate 



ution (PHS) or in watei, thcde.se 

I 111 t t 1 r 

.1.5'.r and .S.M'.i in PUS clianp.es ahnipllv Irom less than 70 

1. 1 i pi u vhil 11,1 t,i ii the 
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| li n ,i I] I lb ii s "l Lull cti i i ius (I 

by a non-sterile liquid dosage form. 

[0099] Because [he nanoparticulatt gnscotulvin composi- 
tions of Ihe invention, furmulaled ml. j a liquid dosage lorm. 



e, lilt compositions hic suitable lor parenteral adminis- 

[0100] II. Combinalion Pharmacokinetic Profile Compo- 

[0101 J In yet anolliei embodiment of the invenlkm, a first 
i i i lik i «»l i I i 1 i 

Ji.Mii d phiriinci^kinctl. ^piolile is l , Hlniinislcisih -ei]nui- 

I Mure thai i 



. 1 , li | 1 i I 11 .1 1 i ' 

feed, or have a microparticulate particle si»>. 
[II1II2] Vol example, a fiist griseoluh in composition c 
have a nanopailisiilalc panicle size, conferring a sln.il T, 
and typical]) a higher f„„. I his lirst gnscolikvin cnin| 



eofulvin composition. Where a nanopar- 



ading a biologic. The active agent 
riely or known classes of drugs, 
imino acids, proteins, peptides, 



mitenoids, can icosleroids. ell 



griseofulvin havir 
absorption, a long. 



[0103] The second, third, ionilh, etc., gnsenhilvin 
positions can differ from the first, and torn each othc 
example: (1) in the effective average particle si» 
griseofulvin; or (2) in the dosage of griseofulvin. Si 



griseofulvin compositio 



dill'erenl from die surface sl.ahil i/.ei|s) prcsi'.nl in llle liisl 
griseofulvin composition. 
[0105] 

jmbincd within a single 




phous phase, or a mixtui 
[0108] The compound 



. immunological a; 1 li) I I in in I 
a relaxants, parasviiipalhooumclics, parathyroid cal- 
d ,1 |i 1 I 1 " 1 

- — '---hiding steroids), anti-allergic 




tropine mesylate, bupropion, cabergoline. 

I in i i ' in i clopidogrel cyclobenzaprine 

cyproheptadine, dt 




, penciclovir, . 

le, rifabutin, rifampin, risperidone, ri 
scrtialine, sildenafil, acctyl-suliisox- 



n. The non-griseoful- 
crystalline phase, an 
ystalline phase, a 




Martindale's The Extra 
I'll, in nl , il I i I n 

rated by refe 



Edition (The 
specifically incorpo- 
_ s are commercially 
prepared by techniques known in 
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11 r Ir * i i ill 
clbvl oxide I elhvl, x-di 11 H VSl v' . 1 ' O.r 
poralion, Parsippany, NJ.)); Tetronic 1508® (T-1508) 

i • > i , i i 



C i> H 37 CH 2 (CON(CH 3 )— CH 2 (CHOH) 4 (CH 2 OH)j (East- 
1 decanoyl-N i ii i i 1 

[S-D-glucopyranoside; n-decyl fl-D-martopyranoside, 
n-dodecyl P-D-glucopyranoside; n-dodecyl p-D-maltoside; 

1 ' ' - ' J n-heplyl-fl-D-glucopyran - 



C J3 _ ls dimethyl hydroxyethyl ammonium chloride or bro- 
mide coconut dimethyl hydroxyethyl ammonium chloride 
c, mynstyl trimelhyl ammonium methyl sulphate, 



i-heptyl p-D-thioglucoside; n-hexyl (J-D-glucopyrano- 
tonanoyl-N-methylglucamide; n-noyl (i-D-glucopyra- 
ctyl-P-D- 



i; octyl H _ 
ivati/cd phusphulipid. PLeG-de rival ized cholesterol 
i 1 III I r 1 hi r i 

vitamin A, I'LG-dci ivaii/cd viumiii C lysozyme, random 
copolymers of vinyl pyi ml ulonc and vinyl acetate, and l!le 



nonpolymcrie -jv-m pi -mids, su 



v* r 1 I Ii 

n, polylysine, polyvinylimi- 

di/olc polylmm p 1 n Ii Ini Ilia r laic Irimctliylammo- 
niumbrormdc broil i I I'MM I'MAHr), hcxyldesyltrimelhy- 
lammomum bromide (HDMAB), polyvinylpyrrolidrjne-2- 

I 1 II]' Is I 

I I I i i in i \ i I i I I I 

ter, Al), Poly(2-i " ' " ' ' 



auryl di 



' , lfJ tduTiethylbenzyl ami 
N-alkylCC,., , Jdimethyl-benzyl ammoni 

diniclhyl dulecvl amiiKinium chlorule, N-alkyl and (( 

1 I r ! j I i I i ii 

Ik ,i i , n im sal Ml trimelhyl ammo- 
nium chloride, ethoxylated alkyamidoalkyklialkylammo- 

I h e I I 

elhyl ammonium chloride, N-lclrsdccyldiniethylhon/vl 
ammonium, chloride monohulnle lkyl(( n I 
1-naphlhylmclhyl ammonium s hi. ii Klimel 

lien i in r la I i .r 1 i i . I I i a t s 3 iinmo- 
ninm ehloride, lauryl trimelhyl ammonium chloride, alkvl 
hen/yl melhyl ammonium chloride, alkvl lien/yl dimelliyl 

' ii I 1 1 i ii ill \ 1 

diallylduuctli\laninioni.ini chloride ( I )AI)MAl .'). dimelliyl 

II kyldiinet u ail 

genides, Iricety] methyl ammonium chloride, dccyltrimclhy- 
laminoiiiiim bromi I I lln Ii lai i u m i u 

i I II n i H I I I i i r lei i I i I n 

monium chloride (AL1QUAT 33 

l butylim in .nium bromide, Ix 



ae,dsi.be 



halide salts of quatcrnized polvoxvclhv lalkvlamini 
MIKAPOL™ and ALKAQUA™ (Alkaril Chemical Cor 
pany), alkvl pyndiiiiuin salts.; amines, such as alkylamines, 
dialkyla mines, alkanolainiiies, poly cLlivlcricpe.lv amines, 
N,N-dialkylaminoalkyl acrylates, and vinyl pyridine, amine 



s; imide azolinium salts; protonated quaternary acry- 
larmdes; methylated quaternary polymers, such as poly 
[diallyl dimethylammoniem chloride] and poly-[N-methyl 
vinyl pyridinium chloride]; and calionic guar. 



Cruse and V. Singer, return 
lliu!a K icul l.rjluaihm (Mare 

Hi mil (Lditor), Calionic " 

(Marcel Dckker, 19')]), an 
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("(11461 I rre d li is II 

1 1 I 1 1 I i), iLirun vm.a 1 i 

nate, polvvinvl acelalc, PluronioTV' 1-127, or .1 iluxlurc 
thereof. 

[0147] Tween® 80 is polyoxyethylene sorbitan 



IE (3)olcyl ether phosphate 



hydrochlnndi r I I i i i riYdrochlondi 

ill !r I i 1 nycllioiiium chlondi 



ii I 1 I I 1 III i\ 1 

inctlluliailiinc chloride (Oualciniuiu- 1 .S), distcaivldimoniuni 
Mr i ii ii i N dodec-yl dimethyl ethylbenzyl 
amrmraiiim chloride(Qualerniuni-14), Quaternium-2Z, Qua- 



il I I ii i. 1 I ii I 111 I s 

xyethyl propylenediamine dihydro fluoride, tallcwtri- 
.m chloride, and hexadecyltrimethyl ammonium bro- 



[0145] In a preferred emb di m i i 
invention do not contain as a surface stabilizer a polyalky- 
lene block copolymer which gels at physiological tempcra- 
' -e polyoxyethylene 



oxymethylene group. Si 



1 i hi I IS i ii ii i n i I block copolymer 
derived from sequential addilion of ethylene oxide and 
1 1 is i ill 1 i s diamine available from BASF. 

Pluronic® F127, which is a poloxamer, is 
block copolymer surfactant of ethylene 



I'liO,,, PPD^PEO, , . 

[0149] Most of these surface stabilizers are known phar- 
maceutical excipicnts and are described in detail in the 
I.' fxcipiemy published jointly 




lieroervstallinc cellulose, s 
Aviccl® PH101 and Avicel." I'll IP nicrocrystallii 
lulose, and silicilied microcrystalline cellulose (ProSolv 
SMCC™). 




other eslcrs of parahydruxybeimiic acid such _ 
ben, alcohols such as ethyl or benzyl alcohoi, phenolic 
compounds such as phenol, or quaternary compounds such 
as benzatkonium chloride. 
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[0159] D. Nanoparti 
[0160] As used hcrciu, particle 

i ihe Weight uvci 1 1 i me n 1 r ,' 

nlional parliclc s./c measuring icchiiic|Uos well known 
ie skilled in Ihe art. Such techniques include, for 
Ic, sedimentation lield How I'ractiunalion. pholon cor- 
i spectroscopy, light scatterrng, and disk eenlrifuga- 



i ,rl : • ol k -. than I ul 

than about 1700 nm, less lh> 



[0162] By "an effective average particle size of less than 
about 2000 nm" it is meant that at least 50% of the 
n.moparliculalc gnscnlulvin particles have a weigh- average 
particle size less than about 2000 nm, when measured by the 
above-noted techmjucs In other embodiments ol" the inven 
tion, at least about 70%, at least about 90%, at least about 
05'-.. or at least about TO" of Ihe griseofulvin particles have 
.1 panic k M. i less th ,n Ihe clTeclnc fin i In weiglll. 1 . , 
less than about 2000 nm, less than about 1900 nm. less lha n 
less lhan about I SIX! nm. less than about I 700 nm, etc. 



[0167] ' 

aboul 99.5% to about 0.001%, fiuuj auuui «-» .u 
0.1%, of Iron, about 90% to about 0.5%, by weight, 
on the total combined dry weight ol the griseol'lllvul 
least one surface stabilizer, not including other Mop 
[0168] The co 




[0163] If the nanoparticulate griseofulvin 



particle size of greater than aboul 2 microns" n is meant that 
at least 50% of the microparticiilate griseofulvin or non- 
grigeofolvif] active agent particles have a particle size 



l i ical Anents with C rvsl r vtb Modifiers 

U.S. i'al. N l ^ prccip lation of Nano 

particulate Pharmaceutical Agents;- U.S. Pat. No 5.5-«,i« 
lor Pioccss ot Preparing <-Ra\ ' nil I I n J isitiori 
i . i n in '. i p rli 1, S I'a s 5 J. 70 i i 

I Hi i 1 1 - ill 

No. 5,510,118 for -Process of Preparing Therapeutic Com- 
positions Containing Nanopartick.s;" and U.S. Pat. No. 
5,470,583 for "Method of Preparing Naooparlicle Compo- 

11 ' ii barged Phospholipids to Undue 
gahr.n," all of which arc specifically incorporated by refer- 
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lid polyethylene glycols, sodium lauryl su 



(15 ml) for roller milling on a Bench iop mile 
i ! lesline. Ohio) aloi lh 1.0 



include pharmaccuticallv acceptahk aerosols, i mulsions. 
solutions, suspensions, syrups, and elixirs. In addilion to the 
active i enl ihe i ,iikI dosage I. rm m i , l mj n-e im rl 

solvents, soluhili/ing agents, and cmulsilicis. l-xemplary 
1 il I I j i I 1 II 

: v.. :i. jj\c I. I ,.'"^bii1ylcncglycol, dimclliyllormamide, oils, 
ii i I im 1 oil, groundnut oil n ri i I 1 < 

I f 1 J ml, 1 ivdroliirlii 

alcohol, polyelhylcneglytoLs, lilt- lestei U lilaj 

mixtures ol llie.se substances, and the like. 



' level for a ilk , I o ill pel 
npon a variety ol" factors: ihe type and degree ol'lhe cellular 
or physiological response lo be achieved; activity of the 



Analyzer I Leeds a 
[0195] This cxa> 



er (Couller Corp., Miami 
-., Si. Petersburg, Fla.). 



[0189] Om ol ordin r kill ill pi iciali that died, vl 
(mourn 1' prise, iih i in h 1 en i e I i irically ai 
nl [ 1 i ri pu i ' rm r, where such forms exist, in 

liarn icculi II cptal k sail ester or prodrug form 
lual dosage 1 el> f griseoful i i n the nanop mail He 
compositions of the invention may be varied I 
amount of griseofulvin that is effective lo obta 
therapeulio response for a particular composition and 
method of administration. The selected dosage level there- 
fore depends upon II I 1 t lh r ileoi 
1 ii ii tl yol'i i il ii 



[0197] 5.0% (w/w) griseofulvin and 2.5% (w/w) Plu- 
tonic® 127 were combined in an aqueous media (water). 

Mil! Ill Kiel hull 

(15 ml.) for i oiler milling on a Hench top rollei mill (U.S. 
Stoneware, I Last Palestine, Ohio ) :doin> willi 1.0 mm zir- 
conium oxide milling media. I lie gi iseol'u Ivin slurry was 



g. the D90 particle size of the 



Analyzer (Couller Corp., H 



[02(10] The purpose of this example was lo prepare a 

pharmaceutical comj , ■ i i 1 i I nan Hie i 

griseoM in ( mp il on ol Ex mph ?. 

[0201] The aim pail ilat- pn t tulvin composition ol 

I i i i c it 1 

and carriers as shown belnw in Table I. 



ie specific agent, and like 



'ention.lt should be un 
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o-alkyKl',, ,..>1ii.iclliy;bcnxyl 
; 11 in , idimelhyl-b, ' -• 



,„ „/\l ammonium chloride inonoliydralc, 

i | ,| | i , i hi n I N lkyl ill 1 
idimi-t lii, bvlmctliyl mi n b i ti 

cth.lmini nun, i 1 ilnl ill I Inm 111 , I mini mum lis 

ii jit y 1- hm> 111,] mini, iiiiini ills. l.wryl Inmclhvl ammo- 
,m bl i 1 

1 ll I II I I.I 

dialkylammonium chloride, N-didecyldimelhyl 



ibout ()00 h, I i in I I r I ll n IK' 

! Ill I I 

than iil'iiul ZM nm, less Until about 100 mil, less than about 
75 nm, and less than about 50 nm. 



ssln t t cr 1 [I lmc IV I 

parenteral inlia isi 1 inlm gbul, nlrapcrilui. d. local 
local sal. and 1 1 idu n n n 
64. lilt method ol claim «>. wherein the composition is 
he group consisting of liquid 




59. Ilic method of claim 
, , , sli 1 tr 

polyvinyl late. I'lur 



„ _ W>.5% by wi _ . 

total combined dry weight ot th i 
thereof and at least one surface stabilizer, nc' 
excipients. 

68. The method of claim 60, utilizing at 

69 . iTie mel hod of claim 60, wherein the 



i p i .ethylene alkyl ethe 
I elh ]. ne J, i, lis dodecyl Hi 



parliele si/e of the nriscofnlv 
Tsljiim less than K.ul 170 



i , , Hose I 1 II I I i II I 

lulo.se. bvdroxyelhvlcdlulose, hypromellose phllialale, - 

crystalline cellulose, magnesium aluiiiiimm silicale, trielha- 
1 1 11 

i-lelramethvlhi | I i lymcr with eth I I 
ill, hi I | I , i si I 

phospholipid dtoet ill i i ll Usslers of sodium 
siillnsucciuic acid, sodium lauryl oaltsle, alkyl aryl poly- 
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I ivlpti , i l I li i ii si i. 

,1, i) o ^ ill 

vl ' [ I) i .1 i I Ml" 1 1 N ' '< - 1 " 1 

li-hcplyl-ll-IJ-'Miicopvrano.sidc; n-heplvl .|;-IMhioduco 

Il I, e , , r Ih 

camid i i r ' In I Mh I „,oyl-N-i hi 

■ ii > I c I i i I I | l> 



PEG-vi 



■nnyl acetate 



, , .,. „,!. , . ' l|U.d mum 1 ,0- 
, MIRM'tll ' \I K \i.)U no- 
nary acrylamides, 

t.r 72, w tiLiiL-in Ihf 
coinposilioil is bioailhesivc. 

74. llie method of claim 60, comprising utilizing as a 
, , in I i il I l in i i I . I i I 

fosuccinatc, polyvinyl acetate, Pluronic® F127, or a mixture 

of claim 60, additionally comprising 




| ,1)1111 ii -in 

mini i I I i ' i i i I ill 

bromide, coconut methyl diliyitn .x yclhyl ammonium cbk>- 
rid. coconut methyl ililivilri .xyc-tlivl ammonium hrwiiiuV, 
deev] Iriclliyl ammonium chloride. decyl dimethyl hydroxy- 
Iccvl dn 1 I xyclh 
dc, C.,.,,drmelliyl hvdroxvclhyl 
, dimethyl hydroxyclhyl 

ammonium chloride, coconut dimethyl 
nium bromide, myrislyl trimcthyl 

, I I l! 1 1 ' i 

dimethyl benzyl ammonium bromide, lauryl dimel 
(clhenoxyl ammoaiiiiiii chloride, lauryl dimclhyl(clhe,io 

, n m ,i '.i mid N lkvl(i J. im Ibylb. 

,,,11011! ,„)dimelhyl i/.yl amnio, 

11 N 1 li II 

monohydrate, dimethyl didecyl - 
N-alkyl and 

laSyl lrir 
, elhoxylated alkyamidoalkyl- 
liaikvl ionium sa i - inalkyl amino,, „in 

sail, dialkylbenzcne dialkyl mm , , Mr N-dtdi 
, i I r h 

' -l-alkyl(C, 1J4 )dim- 
elhyl l-napfjlhylmclhyl ammonium chloride 
1 i , ed I , 1 , ii i il ' I U i 
nealkyl ammonium chloride, lauryl Irii 
chloride, alkylbenzyl methyl ammoniu 
benzyl dimethyl ammt 
nium bromides, C„ trimcthyl 
n , ,! • 1 mi luiiiii bromide Ind bcn/yl 

ride (DADMAC), dimethyl ammt 




lyed in the plasma of a irTammalian 
--- -, greater Ih--"--' 



